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CHAPTER I. 
INTRODUCTION 
Asia is the largest and most densely populated continent on earth. 
Rice is Asia's lifeblood. 
Visitors to Asia are often overpowered by its diversity and 
antiquity. The world's loftiest mountains, the mighty Himalayas, 
stretch across Asia, but so also do vast and fertile river plains, 
scorching deserts, and tropical jungles. One out of every two persons 
on earth lives in Asia; 90 percent of them in the lower regions south 
and east of the Himalayan range. 
The earth's first civilizations flowered in Asia; this is not 
surprising because it was here that man first became farmers, abandoning 
a nomadic life of hunting and food gathering to settle down and domesti­
cate food crops and wild animals. The earliest agriculture began from 
6 thousand to 10 thousand years ago—some say in Southeast Asia, some 
say Mesopotamia, China, or India. 
Today, Asia is still mostly rural—about 70 percent of its people 
live and work on the land, often clinging to crop varieties and technology 
passed down from father to son over generations. Most are subsistence 
farmers who cultivate a few hectares of land, barely producing enough to 
feed their growing families. The crop that most of the Asian farmers 
grow and consume is rice. 
Rice is also the staple food of hundreds of millions in Asia's 
sprawling and overcrowded urban areas. On the outskirts of Bombay 
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Karachi, Bangkok, Saigon, Jharkata, or Manila, thousands of people live 
packed together in squalid shacks of tin and cardboard, trying to exist 
from day to day. Most are immigrants from the farms, people who have 
fled the poverty of the countryside to glittering hopes of a better life 
in the cities. There, they exist from day to day, spending most of their 
income on food, which, in Asia, generally means rice. 
Rice and dense population seem to go hand-in-hand; the two factors 
are so closely related that rice feeds a third of mankind. At least 
1.3 billion of the world's 4 billion people depend on rice for more 
than half of their food. For another 400 million people, rice is a 
strong secondary stable, supplying from 25 to 50 percent of their food 
(Research Highlights for 1973, 1974). Ninety-two percent of the world's 
rice is grown and consumed in Asia, but rice is also important in Latin 
America, Africa, and the Middle East. 
Too often in the past, rice crops have failed and production has 
fallen short of demand. The result: more than 95 percent of the earth's 
great famines recorded over the past 20 centuries have been in Asia, 
particularly in China and India. 
Yet over the next 10 years, worldwide demand for rice will rise by 
30 percent, just to feed the increase in population. Where will it 
come from? 
Over the centuries, Asia has fed new mouths by bringing new land 
into production. But today, unused land that can be farmed (at least, 
with present technology) is almost depleted. Most of the extra 
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food must either be produced locally by intensifying production on 
existing farm land, or it must be imported from the western nations. 
Statement of the Problem 
Before a farmer—large or small, in Asia or in the U.S.—can 
increase his yields, improved farm technology must be available to him. 
Such technology includes high-yielding varieties and an accompanying 
"package of practices" such as suited agronomic practices, chemical 
fertilizers, and pesticides. Agricultural scientists in the developing 
nations have the ultimate responsibility of developing such varieties 
and technology. Without their efforts, hunger and poverty can never 
be eliminated. 
Despite the importance of agricultural scientists in Asia, little 
is really known about them or about the professional environments in 
which they work. 
It is important that those interested in international agricultural 
development better understand the influence of such factors as higher 
education, research training, and scientific publication on the tech­
nological development programs of Asian scientists. Questions of par­
ticular interest to those concerned with higher education, for example, 
include: How widespread is the Ph.D. degree among agricultural 
scientists? Where were local scientists educated, in their home countries 
or in the highly developed nations? What has been the role of an 
international research institute in the education and training of 
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agricultural scientists? Have the types of educational systems 
influenced scientists' later work performance? 
To better understand these and other questions, a research project 
was designed and initiated in mid-1975 on rice breeders in Asia, the 
scientists who largely control the genetic pipelines for new farmer 
varieties. 
Forty-one rice breeders were interviewed at 28 agricultural 
experiment stations and universities in 10 Asian nations: Bangladesh, 
India, Indonesia, Iran, Korea, Nepal, Pakistan, Philippines, Sri Lanka, 
and Thailand (Fig. 1). 
Educational and training data were collected on the breeders, as 
well as sociological information such as their attitudes toward scien­
tific publication, information-seeking habits, cosmopoliteness, profes­
sional satisfaction, and their views of resource adequacy. 
To complement the educational and sociological data, some indication 
was needed of the actual technology-development programs of these 
scientists. To measure this, the crossbreeding programs were analyzed 
in depth and biological data were collected on the problems of plant 
breeders and on the genetic materials that they used to develop newer 
and better rice varieties. 
For example, the names and traits of the varieties and lines that 
the breeders had used as parents in their crossbreeding programs over 
a 10-year period were recorded—for such rices are the genetic building 
blocks with which new rice varieties are developed. Learning the genetic 
Korea 
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Fig. 1. The 10 countries where rice breeders were interviewed. Black dots represent major 
rice-growing areas. Forty-one rice breeders at 28 agricultural experiment stations 
and universities in 10 Asian nations, 1975. 
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traits that rice breeders were attempting to incorporate into new 
varieties actually indicates the objectives of their programs. 
Knowledge of the extent to which given varieties have been used 
as parents will help indicate the influence of an international center 
on national programs of technology development. Scientists also need 
a measurement of the genetic composition of current and potential 
varieties to help avoid inherent dangers in a lack of genetic diversity 
in a crop. 
Knowledge about the programs and problems of Asian breeders can 
be used by scientists at the International Rice Research Institute 
(IRRI) and in the national research programs to help determine how best 
to allocate research, training, information, and genetic resources to 
deliver maximum returns in new technology for small-scale rice farmers. 
Purpose and Objectives of Study 
The major purposes of this study were to determine the influence of 
educational and training background and other sociological factors on 
the work performance of agricultural scientists in the LDCs and to measure 
the influence of an international agricultural research center on LDC 
agricultural improvement programs. 
The major objectives and subobjectives of this research project 
are listed below. 
1. To determine the educational and training backgrounds of rice 
breeders in national rice improvement programs. 
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a. What percentage of rice breeders holds B.S., M.S., and 
Ph.D. degrees? 
b. What percentage of the rice breeders holds academic 
degrees from highly developed vs. developing nations? 
c. IVhat percentage of the rice breeders have participated 
in nondegree training programs; at what institutions; 
and how many? 
2. To determine the sociological backgrounds and characteristics 
of rice breeders in the developing nations. 
a. l-Jhat is the mean age of rice breeders? 
b. What proportions of rice breeders come from agricultural 
vs. nonagricultural backgrounds? 
c. What percentage of the breeders from agricultural backgrounds 
came from landlord families, families that owned and farmed 
their own land, tenant farmers, agricultural laborers, etc.? 
d. How cosmopolitan are rice breeders in the national programs? 
How often have they traveled outside of their countries? 
For what purposes? How were they selected to visit other 
countries and institutions? 
3. To determine how rice breeders regard scientific publications. 
a. If the breeder could publish an article about his research 
in any scientific journal in the world, what would be his 
first choice? l\lhy? 
b. How many scientific articles or papers, written for scien­
tific audiences, has each breeder had published, or accepted 
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for publication, in scientific journals and books over 
the past 2 years in the breeder's country, in other Asian 
countries, and in highly developed nations? 
c. How many scientific papers has the breeder prepared and 
presented to other scientists at conferences and professional 
meetings over the past 2 years in the breeder's country, 
in other Asian countries, at international agricultural 
research centers, and in highly developed nations? 
d. How many technical reports, extension bulletins (for 
use by extension agents or farmers), teaching/training 
materials, and other materials has each scientist prepared 
or helped prepare over the past 2 years? 
e. How many articles or programs has the breeder prepared or 
helped prepare that have been printed or broadcast in a 
news media concerning rice improvement over the past 2 years? 
4. To determine the information sources through which rice breeders 
obtain scientific information and which sources they value most 
highly. 
a. What percentage of the scientific literature that rice 
breeders use in their information-seeking is in each of 
several languages (English, national language, Japanese, 
French, Chinese, etc.)? 
b. How do breeders regard the quantity of scientific literature 
available to them (in terms of amount and availability) and 
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how do they rate its quality (in terms of applicability or 
relevance to their work)? 
c. What information sources do rice breeders use and how do 
they rate the usefulness of each in their breeding programs? 
5. To determine the work orientations and professional aspirations 
of rice breeders. 
a. How many years of professional experience (disregarding 
academic training) in rice breeding programs have the rice 
breeders had? 
b. What percentage of rice breeders' total work time is spent 
in various activities (research, teaching/training, exten­
sion work, administrative work, etc.)? 
c. Do the rice breeders work only with rice, or do they work 
with other crops as well? 
d. What resource facilities (experimental land, financial 
support for their programs, etc.) do rice breeders consider 
most important to the success of their programs and how do 
they view limitations in such resource facilities? 
e. IVhat types of work would rice breeders prefer to be doing 
10 years from the time of interview (breeding, administration, 
farming, etc.)? 
f. Wliat types of organizations would rice breeders prefer to be 
working for 10 years from the time of interview (universities, 
private companies, government research organizations, non­
profit international research centers, etc.)? 
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g. On what types of hybridization systems do the rice 
breeders rely (pedigree, backcross, mutation, bulk, etc.)? 
To determine the breeders' perceptions of farmers' rice-growing 
conditions; of the problems that restrict farmers' yields; and 
of their own work orientations. 
a. What percentage of farmers' fields within the areas served 
by the experiment stations are planted to irrigated, rainfed 
lowland, upland, and deep water rice? 
b. What percentage of the scientists' research and breeding 
efforts are directed toward developing varieties suited to 
irrigated, rainfed lowland, upland, and deep water rice? 
c. How many varieties have been released by each experiment 
station over the past 5 years that are suited to growing 
under irrigated, rainfed lowland, upland, and deep water 
conditions? 
d. What are the breeders' perceptions of the extent and 
severity of environmental/biological problems (drought, 
cold, pests, etc.) that limit yields on farmers' fields? 
e. What are the breeders' perceptions of the extent and 
severity of insect/disease pests (brown planthoppers, stem 
borers, tungro virus disease, blast disease, etc.) that 
limit yields on farmers' fields? 
To compare breeders' perceptions of the conditions and problems 
of farmers with their priorities for research and breeding 
objectives. 
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a. Rice-growing conditions: To compare the breeders' 
perceptions of the percentages of farmers' fields under 
irrigated, rainfed lowland, upland, and deep water con­
ditions with the percentages of their research/breeding 
efforts directed toward each of these conditions and 
with the percentages of improved varieties released by 
the experiment stations over the past 5 years that are 
suited to growing under each condition. 
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CHAPTER II. 
REVIEW OF LITERATURE 
Just as modern programs of crop improvement are interdisciplinary 
in nature, this research project encompassed several areas of interest. 
The primary purpose of this study was to determine the influence 
of sociological factors such as higher education, scientific publication, 
and information resources on agricultural scientists in the lesser 
developed countries (LDCs). Another objective was to measure the influence 
of an international agricultural research center on LDC agricultural 
improvement programs. 
The first literature reviews the background of the green revolution 
in wheat and rice, and how this led to the establishment of an inter­
national network of agricultural research institutes. Nine international 
centers now have responsibility for the improvement of major crops and 
animals in the LDCs. Next is a review of previous research in the 
higher education and the sociology of scientists. Third is a review of 
the educational and training programs of two major centers, the 
International Center for Maize and Wheat Improvement (CIMMYT) and the 
^The term "'green revolution" refers to the rapid increases in 
cereal crop production over the past decade in the developing nations 
of Asia, Africa, and Latin America. The increased farm yields were 
largely a result of new semidwarf varieties of wheat and rice and 
accompanying technology. Chandler (1976) suggested that the term was 
first used by the former administrator of the U.S. Agency for Inter­
national Development (USAID), Mr. William Gaud, in an address on 
March 9, 1968 in Washington, D.C. on the subject "The Green Revolution: 
Accomplishments and Apprehensions." 
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International Rice Research Institute (IRRI). Last is a review of 
certain research studies on the diffusion of technology and on the 
spread of agricultural innovations in the LDCs. 
The Background of the Green Revolution 
The RF-Mexican Corn and Wheat Program and the semidwarf wheat varieties 
The roots of the green revolution may go back to 1941 when Iowa's 
Henry A. Wallace, as Vice President of the United States, visited 
Mexico and was shocked by the poverty of the countryside. He particularly 
noted the low yields that Mexican farmers harvested from their traditional 
varieties of maize. Since Wallace himself had developed several of the 
early high-yielding corn hybrids and had sold the seed to farmers through 
his Pioneer Hy-Bred Corn Company, he well-understood the impact that 
hybrid seed com had made on midwestern U.S. agriculture. Why couldn't 
agricultural innovations such as hybrid corn which had revolutionized 
U.S. agriculture be developed in Mexico? 
On his return to the U.S., Wallace commented to the president of 
The Rockefeller Foundation, Raymond B. Fosdick, that "an increase in 
yields per acre in corn and beans would contribute more effectively to 
the welfare of Mexico and the happiness of its people than any other 
plan that could be devised" (Fosdick, 1952). 
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The Rockefeller Foundation (RF) responded by sending a team of 
select U.S. crop scientists^ to survey Mexican agriculture. On the 
basis of the scientists' exhaustive report, RF and the Government of 
Mexico embarked on a new type of venture. The RF-Mexico program 
departed from previous RF programs, which had been limited to the 
provision of funds. In Mexico, RF was to supply a core team of exper­
ienced agricultural researchers to work with Mexican scientists, as 
well as to assist the program financially. 
In 1943, RF assembled four experienced plant scientists near 
Mexico City to work with a team of national scientists in the Mexican 
program. 
Selected to head the project was Dr. J. George Harrar, a pathologist 
from Washington State University (later to become president of The 
Rockefeller Foundation). Dr. William Colwell, an agronomist from North 
Carolina State University, joined the team. Dr. Edwin J. Welhausen from 
West Virginia State University was brought in as corn breeder. One more 
scientist was needed—a specialist in disease control, particularly in 
wheat. For this position. Dr. Stakman (one of the scientists of the 
original RF survey) strongly recommended one of his former graduate 
students at the University of Minnesota, a young plant pathologist from 
Cresco, Iowa, named Dr. Norman Borlaug (Bickel, 1974). 
iDr. E. C. Stakman of the University of Minnesota, a specialist on 
fungal diseases of grain crops; Dr. Paul C. Mangelsdorf of Harvard, a 
geneticist with special interest in corn; and Dr. Richard Bradfield of 
Cornell University, a soil scientist (Bickel, 1974). 
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Although the overall goal of the project was to increase production 
in basic food crops, the first major specific objectives were to achieve 
a large and rapid increase in Mexican wheat production^ and to boost 
yields of corn, the staple food of Mexico. 
The small staff consisted mainly of Mexican nationals, with Harrar 
and Borlaug concentrating on wheat, Welhausen on corn, and Colwell on 
soils. Special problem areas were identified, and interdisciplinary 
teams of plant breeders, pathologists, entomologists, and other scientists 
were assigned to each area. Each scientist was to contribute his special 
skills to the complex task of building new varieties and technology. 
Jennings (1976) wrote: "This approach to agricultural research differs 
from that of most institutions in the U.S., where plant breeders are 
often isolated from their colleagues in related fields." The methods 
and the mode of operation in Mexico strongly influenced the subsequent 
course of agricultural development elsewhere in the tropics. 
The wheat team began to assemble a germ plasm collection of wheat 
varieties from across the western hemisphere, from East Africa, Middle 
East, and South Asia. These lines were crossed with native Mexican 
wheats and screened for yield, insect and disease resistance, and for 
range of adaptation (Jennings, 1976). 
The critical problem limiting wheat yields was "lodging". Most 
traditional wheat varieties had long weak stems. When fertilizer was 
added, the panicles at the top filled out with grain, but the weak 
•••Mexico was importing half of its wheat during the 1940s. 
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stems could not hold up the heavy grain head, so the plants lodged, 
or fell over. 
To overcome the lodging problem, the scientists hoped to genetically 
tailor a different type of plant—a wheat with a stiff straw that could 
convert extra fertilizer to more grain, yet would stand erect and not 
fall over. 
The genetic building blocks for such a plant came from Asia, where 
wheat originated and was first cultivated 6,000 years ago. Although 
man had domesticated wheat and carried thousands of varieties across 
the globe, descendants from wild triticum plants still existed; 
—in Asia—in the plateau valleys of Tibet, 
in the reaches of northern China, in Mongolia, 
along the vast sweep of southeast Russia—the 
genes and chromosones had struggled to adapt to 
short summers, severe winters, and savage, 
battering winds. The result was a hardy wheat 
of strong, short straws, with more stalks per 
plant and consequently more grain (Bickel, 1974). 
Western scientists had long known about the dwarf wheats, but 
they made no real impact until after the Japanese surrender of World 
War II. To help with the post-war reconstruction of Japan, General 
Douglas MacArthur brought with him to Tokyo a team of specialists, 
including Dr. S. C. Salmon, a U.S. Army officer whose career as an 
agronomist with the U.S. Department of Agriculture had been interrupted 
by the war. In northern Honshu, Dr. Salmon was surprised to see wheat 
growing like little bushes about 2 feet tall. The dwarf wheat was 
called Norin 10 and was a descendant of a forgotten strain that had long 
ago crossed the China Sea. It semmed to compensate for its lack of 
height by tillering profusely, or thrusting up more stems from the base 
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of the plant. Salmon also noted that Norin 10 responded quickly to 
nutrients and water (Bickel, 1974). 
Dr. Salmon sent seeds of Norin 10 to Dr. Orville A. Vogel, a 
U.S.D.A. wheat breeder at Washington State University. Dr. Vogel 
crossed Norin 10 with U.S. varieties to develop the famous Gaines 
variety, a short-statured wheat that established new yield records 
in the U.S. Pacific Northwest. 
Meanwhile, Dr. Norman Borlaug heard about Vogels' work and obtained 
a small packet of seeds containing the Norin 10 dwarfing gene. In 
1953, Borlaug began to cross the Japanese/American lines with local 
Mexican varieties. By this time, wheat production was already rising, 
due mostly to new Mexican varieties with resistance to rust, a fungus 
disease of wheat. But the big increase was yet to come. 
By the late 1950s Borlaug and his associates had selected from 
the newer crosses a number of wheat experimental lines of the plant 
type that he was looking for—semidwarf plants, no more than knee high, 
with a high tillering capacity. 
But in the selection of the new wheats, Borlaug had built into 
them what he claimed was an unexpected trait—wide adaptability, or 
the ability to grow in different seasons and at different latitudes 
regardless of the length of day. Swanson (1975a) said that it was "in 
large part serendipity" that led to the concept of widely adapted germ 
plasm. Borlaug had been growing and selecting a single winter crop of 
the dwarf wheats in northern Mexico, in the Yaqui Valley of Sonora state. 
But only one annual crop could be grown there, so the development of a 
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variety took about 7 years. To shorten the development period, Borlaug 
established a second site where an alternate generation of the wheats 
could be grown during the summer. The environment and ecology was 
quite different at the second site, the high-altitude valley of Toluca 
near Mexico City. Although the idea of moving plants from one ecological 
environment to another was contrary to tenants of plant breeding, Borlaug 
persisted, hoping to develop varieties in half the normal time—about 
3^ instead of 7 years. 
As Borlaug moved his wheats from north to south, he selected and 
replanted only those that did well in both environments. Thus, he was 
in effect selecting and saving only the plants that were genetically 
oblivious to daylength. Because they could be grown in a range of 
environments (instead of each environment requiring its own varieties), 
the same plants could be grown across the world. 
Mexican farmers rapidly adopted the first two semidwarf wheat 
varieties, Pitic and Penjamo, with dramatic effects: Although Mexico 
had imported half of its wheat in the 1940s, the nation was self-
sufficient in wheat by 1956. 
By 1963 the semidwarfs filled 95 percent of Mexico's 1.5 million 
acres of wheat land (Bickel, 1974). By 1967, wheat production had 
tripled over the 1944 level and Mexico became an exporter of cereal 
grains—in spite of a population that had doubled and an increase of 
40 percent in per capita food consumption (RF Illustrated, March, 1975). 
The success of the Mexican wheats had been widely heralded by the 
mid-1960s and seed was being exported to Asia, mostly to Pakistan, Turkey, 
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Afghanistan, Iran, and India. There, they did equally well and farmers 
harvested record crops. By 1975, high-yielding semidwarf wheat varieties 
covered an estimated 38.4 percent of the total wheat area of the Near 
East and Asia (Dalrymple, 1976). 
Today, the new wheats cover 25 million hectares, or about 40 percent 
of the wheat land in the developing world. The original Rockefeller 
Foundation program in Mexico has been reorganized and expanded into an 
international agricultural research center, the International Center 
for Maize and Wheat Improvement (commonly known by its Spanish acronym, 
CIMMYT). 
From Wheat to Rice: The Development of the 
International Rice Research Institute 
Far less total research has been directed to rice than to other 
crops such as wheat and corn. The reason is simple: wheat and com 
are widely grown in the U.S., Canada, Europe, and Australia. Agricultural 
experiment stations have studied these two crops for at least a century. 
But rice is mostly grown as a subsistence crop in tropical Asia. During 
the colonial period, most agricultural research went to plantation crops 
for export such as tea, sugarcane, cocoa, and rubber (Ensminger, 1976). 
After the colonial era, these countries were short on both trained 
scientists and research funds to devote a great effort toward rice. 
In the late 1950s, specialists in international agriculture were 
exhilarated by the success of the semidwarf Mexican wheats. At that 
time, executives of the Rockefeller and Ford Foundations met monthly 
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for lunch in New York City. Dr. Forest F. ("Frosty") Hill, director of 
Ford Foundation's agricultural program, and Dr. George Harrar, who had 
been one of the original RF scientists in Mexico and was then director 
of RF's agricultural science division, discussed the impact of the new 
Mexican wheats. Why couldn't something similar be done with rice? 
Although both foundations were intrigued with the idea, neither 
had staff who were familiar with the crop. But the executives agreed 
to explore the possibility of the two foundations pooling their resources 
for a concentrated attack on the problems facing rice. That luncheon 
led to the establishment 2 years later of the first of a network of 
international research centers, the International Rice Research Institute 
(IRRI) (Forest F. Hill, Director, Agricultural Sciences, The Ford Founda­
tion, New York, N.Y., personal communication). 
IRRI opened a new era in agricultural development. Because too few 
experienced agricultural scientists were then available in Asia, it 
would have been impossible to assemble a team of research scientists 
after the Mexican model in each nation. Supplying such teams to each 
country would have been prohibitively expensive. Instead, IRRI was to 
be a single privately organized institute dedicated to the improvemnet 
of the quantity and quality of tropical rice production. Major objectives 
would be research on rice, and the education and training of local 
scientists and extension workers from the rice-growing countries. 
After discussion with the Government of the Philippines, the 
Rockefeller and Ford Foundations agreed to establish the new institute 
at Los Banos, Laguna province, about 40 miles south of Manila and 
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adjacent to the University of the Philippines College of Agriculture 
(now the University of the Philippines at Los Banos) (Consultative 
Group on International Agricultural Research, 1974). 
The first director of IRRI was Dr. Robert F. Chandler, who had 
been a trainee in the early Mexican wheat program and later president 
of the University of New Hampshire. IRRI's approach to research was 
similar to that of the successful Mexican program. International research 
teams of scientists from eight nations were assembled with an inter­
disciplinary and pragmatic goal of increasing rice yields on farmers' 
fields. The focus was worldwide from the beginning. 
A germ plasm collection of 10,000 rice varieties was assembled 
from across the world to use as genetic building blocks in the develop­
ment of new varieties. As in wheat, the primary problem to overcome in 
rice was lodging. 
The blueprint was clearly set in the first edition of the IRRI 
Annual Report (1961-1962): 
It appears that the development of early maturing, 
high-yielding, stiff-strawed, disease-resistant 
varieties which are insensitive to length of day— 
allowing them to be planted any month of the year— 
is a prerequisite to the rapid increase of ricj 
production in the tropical countries. 
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Jennings (1954) suggested that varieties with such a combination 
of traits might be developed by crossbreeding indica with japonica^ 
rices. 
The patient process of crossbreeding, selecting, and testing began. 
Scientists in Taiwan had already developed a prototype tropical 
rice variety of the semidwarf plant type—Taichung Native 1. TNI was 
selected from a 1949 cross of a dwarf rice variety called Dee-geo-woo-gen 
(thought to have come to Taiwan from Fukien province in southern China 
several hundred years ago) with Tsai-Yuan-Chung, a tall drought-
resistant local variety. Released in 1956, TNI was the first tropical 
semidwarf rice to respond well to fertilization (Dalrymple, 1976). 
According to Chang (Rice Breeding, 1972), TNI was introduced into India 
in 1960 through a University of Missouri team in Calcutta. Because 
scientists recognized the value of TNI's plant type, IRRI sent seed to 
India in the early 1960s. TNI probably reached a peak production during 
1968-69 when 810,000 hectares were planted to it. But TNI was highly 
susceptible to diseases and insects, and its grain quality was poor; 
thus, it was never as popular as later semidwarfs. 
In 1962, IRRI scientists crossed Dee-geo-woo-gen with a tall, 
vigorous rice from Indonesia called Beta. Four years later, a semidwarf 
4he varieties of rice are broadly classified into three groups: 
indicas, japonicas, and javanicas. Tropical rices are usually of the 
indica type (root word is "India"). Varieties from the temperate or 
subtropical zones are usually of the japonica ("Japan") type and are 
generally shorter and more responsive to fertilizer than the indicas. 
Javanicas ("Java") are found mostly in Indonesia and have not yet been 
significantly improved. 
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progeny of this cross with the experimental line number IR8-288-3 
yielded more than 6 tons per hectare in experimental plots. In 1967, 
its name was shortened to IRS and it was released as IRRI's first 
rice variety. 
Besides being stiff-strawed and short (about 120 cm vs. 160 cm 
for traditional varieties), the fertilizer-responsive IRS had erect 
leaves that allowed maximum penetration of sunlight, thereby increasing 
photosynthesis and, consequently, grain production. IRS was high-
Lillering, nonsensitive to photoperiod, and resistant to several insects 
and diseases. As a result, IRS became widely—if inaccurately—known 
as the "miracle rice" and sold the idea that dwarfing was the key to 
higher yields. In yield trial after yield trial, IRS outproduced the 
best local varieties across the rice-growing world (IRS & Beyond, 1972). 
Most modern rices that followed IRS were of the semidwarf plant 
type. By 1972, semidwarf rices were grown on 16 million hectares in 
South and Southeast Asia, about 20 percent of Asia's rice land (Research 
Highlights for 1973, 1974). By 1975, about 21.6 million hectares of 
rice in Asia were planted to stiff-strawed varieties—roughly a fourth 
of the rice in Asia (Dalrymple, 1976). 
Establishment of the International Network 
CmiYT 
The success of the new wheat and rice varieties prompted the 
Rockefeller and Ford Foundations to reorganize the wheat- and maize-
improvement program in Mexico in 1966 as the second international center. 
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the International Maize and Wheat Improvement Center. The center is 
commonly referred to by its acronym CIMMYT (from the Spanish name 
Centro Internacional de Majoramiento de Maize Trigo). les headquarters 
are in El Batân, near Mexico City. 
I IT A 
In the late 1960s the Ford Foundation laid the groundwork for the 
establishment of the International Institute of Tropical Agriculture 
(IITA) in Ibadan, Nigeria. IITA was the first national institute with 
a regional orientation—its focus is on the humid tropical regions of 
Africa. Areas of research are corn, rice, cowpeas, soybeans, lima beans, 
and root and tuber crops. IITA does not breed and develop new rice and 
maize varieties but serves as a relay station and center for the dispersal 
of IRRI and CIMMYT experimental lines and varieties through Africa. 
CIAT 
The International Center of Tropical Agriculture, called CIAT for 
the Spanish name Centro Internacional de Agricultura Tropical, was 
initiated by the Ford and Rockefeller Foundations in 1968. Headquarters 
are near Call, Columbia. CIAT focuses on cassava, field beans, forages, 
beef, swine, rice, and corn for the lowland tropics of the Western 
Hemisphere. Like IITA, CIAT serves as a dispersal center for IRRI and 
CIMMYT breeding lines and varieties in Latin America. 
CGIAR 
By the late 1960s the burden of supporting the international centers 
and expanding their growth at the desired rate had become too great for 
25 
the Rockefeller and Ford Foundations to continue to bear. The two 
foundations contacted Robert S. McNamara, president of the World Bank 
and a member of the Ford Foundation's board of directors. 
McNamara set up a consortium of 15 potential donors. In 1971, they 
met and agreed to take leadership in the financing of the international 
centers and in the establishment of new centers. The group was to be 
called the Consultative Group on International Agricultural Research 
(CGIAR). The World Bank provides the chairman and secretariat. The 
sponsors of the Group are the World Bank, the Food and Agriculture 
Organization, and the United Nations Development Programme (Wade. 1975). 
The donor countries, development banks, foundations, and agencies 
of the CGIAR are committed to provide funds for international agricultural 
research. In setting research priorities, the CGIAR is guided by the 
Technical Advisory Committee (TAC) which consists of 12 members: six from 
the developed nations and six from developing nations. Ten of the members 
of TAC are scientists, of which three are economists (Wade, 1975). 
Under the guidance of CGIAR, four new international institutes have 
been established. 
ICRISAT 
The International Crops Research Institute for the Semi-Arid Tropics 
(ICRISAT) focuses on the crops and problems of dryland farmers of the 
semi-arid tropics—about 400 million in number. ICRISAT's headquarters 
are in Hyderabad, India, but its emphasis is worldwide, including semi-
arid regions of Latin America, Africa, and Asia. ICRISAT is responsible 
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for two important cereal crops, sorghum and pearl millet; for two 
pulses, pigeon peas and chick peas; and for groundnuts (Wade, 1975). 
CIP 
Potatoes are the world's most important food crop after rice, wheat, 
and maize and can produce more protein per hectare than the cereals. 
But potatoes are not widely grown in the tropics because of diseases, 
parasites, and storage problems. The International Potato Center 
(called CIP for the Spanish name El Centro International de la Papa) is 
a one-crop institute devoted to the tuber-bearing Splanum species, or 
the white or Irish potato. CIP*s research headquarters is at La Molina, 
near Lima, Peru. CIP emerged from the Rockefeller Foundation's 
International Potato Program (a descendant of the original RF program 
in Mexico). When CIP was established, Peru already had a strong potato 
research program, assisted originally by North Carolina State University 
with a grant from the U.S. Agency for International Development (USAID) 
in collaboration with the Peruvian National Potato Program (CIP Annual 
Report for 1973, 1974). 
ILRAD 
In 1973, the Consultative Group concluded a memorandum of agreement 
with the Government of Kenya, establishing the International Laboratory 
for Research on Animal Diseases (ILRAD) in Nairobi. ILRAD's primary 
objective is to develop immunological procedures for the prevention of 
two blood-borne parasitic diseases of livestock, trypanosomiasis and 
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East Coast fever. Trypanosomiasis is carried by the tsetse fly and 
East Coast fever by ticks. The two diseases afflict livestock in more 
than four million square miles across Africa. 
ILCA 
The objectives of ILEAD closely complement those of the International 
Livestock Centre for Africa (ILCA) near Addis Ababa, Ethiopa. ILCA's 
mandate covers both biological and organizational constraints to 
improved livestock production in the tropical regions south of the 
Sahara. Tropical Africa has an estimated 130 million cattle, 100 million 
sheep, and 80 million goats, but its livestock-producing capacity is 
far higher. 
The international network today 
By 1975, the international network employed about 200 professional 
staff. Contributions to the network have grown from about $15 million 
in 1972 to $23 million in 1973; $34 million in 1974; $48 million in 
1974 (Wade, 1975); $55 million in 1976 (Jennings, 1976). The budget for 
the eight international centers for 1977 is about $84 million, and 
observers expect the annual budget to exceed $100 million by 1980 (N.C. 
Brady, Director, IRRI, personal conversation). 
Informally, the Rockefeller and Ford Foundations still bear 
considerable influence on the operation of the network (in 1974, all 
but one of the center directors were foundation-trained men). The 
center directors are answerable to their boards of trustees, to an annual 
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scientific and budgetary review by the CGIAR, and to an in-depth scien­
tific review by TAG every 5 years. The directors work under consider­
ably less red tape than most international bureaucracies. Cost has 
been no serious impediment to their plans, and the center's directors 
enjoy considerable autonomy (Wade, 1975). 
Education and Training at CIMMYT and IRRI 
Training at CIMMYT 
From its inception, the RF program in Mecico was also one of training. 
First, the Mexican Department of Agriculture assigned agricultural college 
students to serve in the programs as research assistants, thereby helping 
to develop capable local scientists (Fosdick, 1952). By the end of 
1950, 79 Mexican agriculturists had been associated with the project and 
RF had begun to send the more promising on scholarships for graduate 
study in the U.S. As early as 1945, other Latin American countries, 
particularly Columbia and Brazil, began to use the Mexican program as a 
training outpost for their own scientists. Another policy was to funnel 
RF agricultural fellows from other Latin American countries through 
Mexico for several weeks of study en route to and from the U.S. 
When the wheat revolution began to spread beyond Mexico in the early 
1960s, it became obvious that wheat improvement programs in the developing 
nations were generally weak and poorly organized—particularly in South 
Asia and the Middle East. CIMMYT began an in-service training program 
to upgrade the technical skills of research workers in the national 
wheat improvement programs. 
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Norman Borlaug called the wheat training a "practical school for 
wheat apostles." The United Nations Food and Agriculture Organization 
(FAO) selected the first candidates; RF accepted responsibility for the 
costs; and the Mexican government made its training faciliiies available 
(Bickel, 1974). 
By 1975, more than 400 participants from about 40 countries had 
gone through the training program in Mexico (Swanson, 1975a). 
The educational objectives of the CIMMYT wheat training programs 
are: 1) to impart to trainees the research skills and knowledge needed 
to run a wheat improvement program; 2) to encourage and develop the 
trainee's ability to create (synthesize) new forms of wheat technology; 
and 3) to foster specific types of attitudinal change among trainees 
(Swanson, 1975a). 
The first half of the regular 8- or 9-month training program deals 
largely with the mechanics of conducting an efficient research program. 
Each task or operation in the process of building a new wheat variety 
is first discussed in the classroom. Then the trainee practices and is 
checked out on each skill, after which he helps conduct that operation 
in the fields as part of the ongoing CIMMYT wheat research program. 
A somewhat controversial aspect of the CIMMYT training program is 
the use of attitudes toward hard, problem-oriented research as a criterion 
to select individuals for additional educational opportunities. 
CIMMYT selects recipients for its academic fellowships in a manner 
quite similar to the way a superior wheat variety is selected. 
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Wheat plants are grown or "screened" under different conditions, both 
favorable and unfavorable. Each plant responds differently to those 
conditions. A good plant breeder looks at each plant to observe its 
reaction to each stress and selects those with the greatest potential. 
Similarly, CIMMYT trainees are screened by a requirement to perform 
tedious research tasks as part of their training. For example, 
segregating populations must be inoculated with rust spores for CIMMYT*s 
international wheat program. Inoculation requires about 2 weeks of hard, 
back-breaking work wading through muddy plots. After the first morning, 
there is no additional technical training value to be accomplished. 
But CIMMYT watches the trainee population during those tedious 14 days. 
After a week or 10 days, trainees began to segregate out much like 
plants. Some avoid work; others comply only when CIMMYT personnel are 
present; and others remain in the plots getting the work done. CIMMYT 
wants to identify this last group because it believes that they will 
make up the hard core of vcrking siceiitists within national wheat 
improvement programs. Those who excel are prime candidates for academic 
fellowships. By providing additional educational opportunities to these 
individuals, they hope to help them eventually move into key research 
and leadership positions within their own wheat programs (Swanson, 1975a). 
Many have criticized CIMMYT for "using" trainees, rather than paying-
workers, to do routine and difficult tasks. CIMMYT's attitude is that 
the training program should be both a development tool for training 
skilled research technicians and an early generation "selection tool" to 
identify the scientists most oriented to problem-oriented research. 
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Training and education at IRRI 
Providing opportunities for higher education and training of 
scientists, educators, and extension workers from the developing 
nations has been an integral part of the activities of the International 
Rice Research Institute (IRRI) since 1962. 
IRRI's research training program began with three participants at 
the inception of the institute; by 1975, a total of 1,633 scientists, 
extension agents, and educators had participated in IRRI's training 
program. IRRI had provided a total of 856 science man-years of training 
by 1975 (The Training Program, undated). 
Ninety-eight percent of the total trainees have been from the 
developing nations. Of these, 90 percent were from Asia; 5 percent from 
Africa and the Middle East; 2 percent from Latin America; and 1 percent 
from Oceania. Less than 2 percent of the trainees were from the U.S. 
and Europe. 
Trainees participate in both degree and nondegree research and 
production programs at IRRI. Those in the degree program are enrolled 
in the graduate college of the University of the Philippines at Los 
Banos and work for M.S. and Ph.D. degrees while conducting their 
dissertation research through IRRI. 
By 1975, IRRI had provided training for more than 400 research 
workers from about 30 countries in the tropics and subtropics (Swanson, 
1975b). 
During 1975, IRRI provided 82 man-years of training for 172 
participants from 26 countries. Ninety-four of the 172 participants 
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were in the research-oriented program (rather than the production or 
extension program). Twenty of these scientists were studying plant 
breeding. Of these, 11 were in the degree program, pursuing B.S., 
M.S., or Ph.D. degrees at the University of the Philippines at Los 
Banos (UPLB) and conducting their thesis research at IRRI through a 
joint UPLB-IRRI program. Six of the 20 participating scientists were 
in nondegree training—studies that are not related to the pursuit of 
an academic degree. Three others were Ph.D.'s who were at IRRI studying 
particular rice problems of relevance to their countries through the 
IRRI post-doctoral fellowship (The Training Program, undated). 
In 1974, 15 7 participants studied at IRRI. Of these, 93 were in 
the research-oriented program. The demand for training was highest in 
rice breeding (24 trainees) and in agronomy (12 trainees). Forty-six 
percent of the 91 participants were in degree programs (IRRI Annual 
Report for 1974, 1975). 
Production trainees generally represent extension organizations. 
They study agricultural science in the classrooms, but they spend half 
of their time in the field, learning every step of crop production. 
A "train the trainer" approach is used—participants are expected to 
conduct similar training programs for rice extension workers when they 
return to their home countries. 
Thirty-five trainees from 11 countries attended the annual six-month 
rice production training course in 1974, bringing the total graduates of 
10 courses to more than 300 (IRRI Annual Report for 1974, 1975). 
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In addition, six 2- and 3-week short courses were conducted for 
extension technicians. 
A cropping system training program was initiated in 1974. Three 
new training programs were first offered in 1975 in support of the 
Institute's international research networks: the International Rice 
Testing Program; the International Rice Agro-Economic Network; and 
the Agricultural Machinery Network (Research Highlights for 1975, 1976). 
Comparison of CIMMYT and IRRI Trainees 
In 1972, Swanson (1975a, 1975b) initiated a study to follow up on 
former CIMMYT and IRRI trainees. Questionnaires were made up to measure 
the effectiveness of the training programs of each center and mailed to 
all former CIMMYT and IRRI trainees who had been back home on the job for 
at least 6 months. Of 183 former CIMMYT wheat trainees who were sent 
the questionnaire, 134 responded (73.2%) (Swanson, 1975a). Of the 295 
former IRRI trainees who were sent questionnaires, 234 responded (79.3%) 
(Swanson, 1975b). 
The mean ages of rice and wheat trainees were similar: 30.6 years 
for the wheat trainees and 30.4 years for the rice trainees. Twenty-one 
percent of the CIMMYT trainees had been accepted into the training 
program with less than a B.S. degree; 58 percent had B.S. degrees; and 
21% had M.S. or Ph.D. degrees. The IRRI trainees had a higher level of 
education: 64 percent had B.S. degrees when entering the program; 23% had 
M.S. degrees; and 13% had Ph.D.'s. By the time the survey was taken, 
in 1973, 41 percent of the former IRRI trainees held M.S. degrees and 
43% had either received or were working toward Ph.D. degrees. Only 16 
percent were still at the B.S. level. 
In terms of agricultural background, about 61 percent of the CIMMYT 
trainees had grown up (until the age of 12) in rural areas, while 39 
percent were from urban environments. Of those trainees reporting, 47.5 
percent indicated that their fathers were employed in agricultural 
occupations; nearly all were farmers, most owning their own farms. About 
60 percent of the former IRRI trainees came from rural areas; about 31% 
of their fathers were farmers, but 43% indicated that their father's 
income, while growing up, was mainly derived from agricultural sources. 
When trainees were asked to name the principal crops they work with 
in their present job assignment, 71.4 percent of the CIMMYT trainees 
indicated that they only worked with wheat or with wheat and barley, 
while 19.8 percent indicated that they worked with both wheat and other 
crops. Only 41 percent of the IRRI respondents said that they worked 
exclusively with rice. The other 30 percent of the respondents split 
their time between rice and other crops. 
The former trainees of both institutions reacted in positive terms 
when asked to assess their previous training experience: 57.7 percent 
of the CIMMYT respondents assessed their technical training as "very 
appropriate" and another 39.2 percent considered it "somewhat 
appropriate"; 54.3 percent of the IRRI respondents considered their 
training "very appropriate" and 37.5 percent considered it "somewhat 
appropriate". 
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Swanson measured work performance of the trainees by asking each 
respondent how many research experiments, replicated applied research 
trials, genetic crosses, and production/demonstration plots he had 
completed during the main crop growing season of 1972. He found that 
the former CIMMYT trainees completed an average of 227.10 genetic 
crosses; 5.62 on-station field trials; 7.24 on-station replicated applied 
research trials; 4.74 on-farm replicated applied research trials; and 
1.37 laboratory/greenhouse experiments. Former IRRI trainees had com­
pleted an average of 19.9 genetic crosses during the same period; 3.48 
on-station field experiments; 1.55 on-station replicated applied research 
trials; 1.17 on-farm replicated applied research trials; and 1.61 
laboratory/greenhouse experiments. 
Although this analysis appears to indicate that CIMMYT trainees 
completed more research toward the development of farm technology than 
IRRI trainees, one should also look at the assignments of both groups of 
trainees. Much of the criteria was related to plant breeding, or the 
development of new genetic materials and varieties. Of the CIMMYT 
trainees interviewed, 58.4 percent were wheat breeders, while only 16.7 
percent of the IRRI trainees were rice breeders. 
The Role of International Funding and Technology Transfer 
in Agricultural Development 
Involvement of HDCs in LDC research 
Evenson (1973) studied investments in agricultural research in 
both developed and developing countries. He found that worldwide 
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investment in agricultural research increased fourfold from 1950 to 
19 70. The developed nations expanded their research systems most 
rapidly during the 1950s, then slowed down in the late 1960s. The LDCs 
expanded investment in research rapidly in the 1960s and have since 
maintained a faster growth rate than the HDCs. 
The worldwide share of LDC investment has risen from approximately 
10 percent of the total in the 1950s to more than 15 percent by 1970. 
Evenson also found that while developed nations spent only a little 
more than half as much on extension as on research, the LDCs spent 1.2 
times as much on extension as research. One reason is that the flow of 
aid has often been based on the premise that technology could be trans­
ferred from developed to developing nations. Second, in the LDCs, it 
costs 6.7 times as much to support one research scientist as to support 
one extension worker. 
Evenson found it difficult to measure how much of the LDC research 
was directly financed by donor flows from HDCs. He said that such aid 
flow takes three forms: 1) support for scientific training in developed 
countries; 2) support of international scientists; and 3) direct financial 
support for research project funding and institution building. 
Of the 10,000 agricultural scientists in the LDCs in 1965, Evenson 
estimated that about 1100 had received subsidies for scientific study 
in universities in the HDCs through the U.S. Agency for International 
Development (USAID)-University Cooperative program. In addition, European 
universities, have long had institutional arrangements for scientists from 
the LDCs to study abroad, particularly in Britain and France. 
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In the late 1960s, large numbers of scientists from HDCs were 
temporarily assigned to LDCs; about 300 agricultural scientists were 
placed within the national systems through the USAID-University program. 
Much of their activity was directed to developing graduate teaching 
programs and to building research capabilities in university systems. 
Evenson cautiously speculated that the international scientists may have 
made up from 20 to 30 percent of the total LDC research systems during 
the 1950s. This percentage has dropped sharply; by the mid-1970s the 
proportion of international to national scientists had become very small. 
The emergence of the international research centers—which employed some 
200 scientists by 1975—has not affected the change nearly as much as 
the cutback in donor financial assistance. In the early 1950s, from a 
third to half of the research support may have come from donors. By the 
early 1960s, donor flows had decreased to about a fourth of the total 
support of the national system. By the early 1970s, many of the programs 
to support LDC national research had terminated and overall HDC support 
may have represented about 5 percent of the total. 
Transfer vs. local development of technology 
Evenson (1973) said that an LDC with limited resources, lacking in 
institutional experience with research systems and facing difficulties 
in the training of scientists, is under special pressure to benefit from 
research done elsewhere. 
Evenson and Kislev (1972) developed an international model to 
determine the extent to which research discoveries made in one country 
could be "borrowed" by or transferred to other countries. They related a 
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country's productivity in wheat and maize production not only to the 
research program of each country in question, but also to the research 
programs of other countries located in similar geoclimatic zones. 
They found that countries do borrow or benefit from the research findings 
of other countries, but that the extent of borrowing depends on each 
country's own indigenous research capability. The Evenson-Kislev study 
concluded that countries without the capacity to produce internationally 
significant research publications also lacked the capacity to benefit 
from the research findings of other countries. Extension and related 
programs did not facilitate transfer. Those countries with a strong 
indigenous research capacity in wheat and maize benefited from research 
done in similar regions, but not from research conducted in dissimilar 
regions. For example, research findings are not transferred from temperate 
to tropical climatic zones. 
The Need for Locally Developed Technology 
As a result of the spread of the new rice and wheat varieties, many 
had predicted that Asia's food problems would be essentially solved. 
But a decade after the first new varieties were released, the world food 
situation remains precarious. Increases in production have largely been 
canceled out by a steady increase in population of about 3 percent 
annually in most of the rice-consuming nations. Further, the new 
varieties are not grown as widely today as many had predicted. Today, 
only about one in four of the world's rice farmers has adopted the new 
rices. On about three-quarters of the world's rice land the new varieties 
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are not suited and farmers still use their traditional varieties and 
technology (Research Highlights for 1975, 1976). 
The new rices will not grow in many regions because of harsh 
environmental factors such as drought, deep water, injurious soils, or 
cold temperatures. Even in the irrigated regions, farmers need a wider 
range of diverse varieties that have been genetically tailored to resist 
an almost-infinite range of local diseases and insects; varieties with 
grain quality suited to varying local preferences' varieties with higher 
levels of body-building protein. Each variety requires the development 
of an accompanying set of technology. 
Specialists in international agricultural development now generally 
conclude that no international research center can singlehandedly develop 
and disseminate the vast range of varieties and technology needed across 
the highly diverse rice world. At the Bellagio conference on agricul­
tural education for development, Pino (1974) said that the research 
centers alone cannot do the job. To have an impact on the rural sectors 
of low-income countries, he said, international research must be back-
stopped by the education of local agricultural scientists who can comple­
ment and extend it, adapt it to a variety of local conditions, build on 
it to solve analogous problems, and correct dislocations that it may 
itself create. 
In a Scientific American article, economist John Mellor (1976) 
wrote of the prosperity that the green revolution had brought to certain 
rice-growing regions of India such as the northwestern Punjab—but he 
also pointed out that India includes many poorer regions with high 
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agricultural potential but, so far, low performance records. He 
attributed this partly to the highly heterogeneous conditions of rice 
production, which make it much more difficult to breed new varieties. 
Partly because of this diversity, Mellor wrote: 
If agricultural success in India, and elsewhere, 
depends fundamentally on new crop varieties, it is 
clear that they must be developed within the country 
for which they are intended [emphasis is the author's]. 
They can rarely be transferred from the very different 
conditions of California, Iowa, Mexico, or the 
Philippines. 
Mellor wrote that a complex institutional structure combining 
research and local services must be built to bring about further agricul­
tural change. Despite great strides made in the late 1950s with assis­
tance from The Rockefeller Foundation, Mellor pointed out that: 
The institutional structure needs further strengthening 
and continued interaction with such centers of excellence 
as the International Rice Research Institution in the 
Philippines. Unfortunately the structure is still weakest 
in the part of the rice area that has the greatest immediate 
physical potential. 
Interdisciplinary Research 
The interdisciplinary approach to agricultural research, used in 
the early Rockefeller-Mexico wheat and corn program and later at IRRI, 
CIMMYT, and other international centers, strongly affected subsequent 
approaches to technology development in the LDCs. Jennings (1976) later 
wrote of the interdisciplinary plant breeding program in Mexico: 
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This approach to agricultural research differs 
from that of most institutions in the U.S., 
where plant breeders are often isolated from 
their colleagues in related fields. 
While commending the interdisciplinary plant breeding, Swanson 
(1975c) pointed out some problems inherent in this approach: 
While this form of organization is a highly efficient 
system for developing new germ plasm and improved 
varieties, it can also create a number of organiza­
tional problems. First is the fact that the profes­
sionally training specialist in pathology, entomology, 
etc., does not want to become a "breeder"—which in 
effect is what he becomes under this system....Under 
the traditional system the pathologist or entomologist 
can spent a small portion of his time directly support­
ing the breeding program, but most of his time must be 
spent on those activities which are specified as the 
basis for evaluation and reward, 
A second problem is the fact that the team leader, 
who will evaluate the specialist's discipline.... 
Professional scientists prefer to be evaluated by 
peers in their own discipline who are supposedly 
in the best position to evaluate research performance. 
Another problem is that the individual scientist no 
longer has his own program which he can present to 
demonstrate his scientific competence for professional 
or organizational rewards. He is a part of a team 
effort and his efforts cannot be distinguished from 
that of the team. A professionally oriented scientist 
may find this type of structure particularly unattrac­
tive since personal professional goals are subservient 
to organizational goals which stress a different type 
of output. 
The Influence of Scientific Publication 
and Western Education 
Scientific publication 
Scientists have traditionally communicated research findings among 
themselves through the publication of scientific papers in scholarly 
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journals or books, or through their presentation to peer scientists at 
professional conferences. 
In the scientific paper, the scientist describes the background of 
his research project and its objectives. He next reviews and recognizes 
fellow scientists' previous discoveries that have been published in the 
scientific literature. He then describes his research design and method­
ology and gives his results and conclusions. 
Havelock (1973) said that a scientist who follows the standard 
formula is likely to first deliver his research report at a regional 
or national convention; a year later, he publishes it; a year after 
that the paper is abstracted; and a year later, summarized in a review. 
But scientific publication and presentation also serve some stronger 
(although more subtle) purposes—scientific publication establishes the 
scientist as having first discovered a new piece of knowledge, and it 
is a reward mechanism. A leading researcher in the relatively new field 
of the "sociology of science", de Solla Price (1963) wrote in his epic 
book Little Science, Big Science ; 
...scientific communication by way of the published 
paper is and always has been a means of settling prior­
ity conflicts by claimstaking rather than avoiding them 
by giving information.... claims to scientific property 
are vital to the makeup of the scientist and his 
institutions. 
In fact, de Solla Price said that the strong force that called 
the scientific paper into being and has kept it alive since was the 
establishment and maintenance of "intellectual property", or: 
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The need which scientists felt to lay claim to 
newly won knowledge as their own, the never-gentle 
art of establishing priority claims. 
A scientist's recognition and prestige are largely determined by 
his papers—and the prestige of the journals in which they are published 
or of the societies to which they are presented. Havelock (1973) wrote 
of a tremendous motivation in the scientific community to communicate 
research results and ideas in printed form to other certified scientists 
within their own disciplines in order to gain recognition. In fact, a 
scientist's promotions and salary within his research organization often 
depend on ais publication record. 
Hence, an unwritten law has evolved among scientists over the past 
century, particularly in the highly developed nations, that is caustically 
yet truthfully referred to as "publish or perish." 
The more prestigious scientific journals and paper series are mostly 
sponsored by professional organizations (such as Crop Science, the journal 
of the Crop Science Society of America, or Agronomy Journal, of the 
American Society of Agronomy). Such journals are "refereed"—when a 
scientist submits a paper, the editor sends copies for review to two or 
more peer scientists, who usually have research interests in that field. 
Only those papers that meet the approval of the reviewing scientists 
are accepted for publication. 
The quality of a paper—and thus, its likelihood of acceptance for 
publication—is often judged by whether or not it adds to and builds 
upon knowledge that scientists have already established; i.e., if it 
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extends the '"frontiers of knowledge" in that field. De Solla Price 
(1963) said that "scientific papers generate new scientific papers", 
and referred to the process as "academic bricklaying." 
Higher education 
Many professionals concerned with the increasing of agricultural 
production in Asia, Africa, and Latin America have traditionally felt 
that technology development could be stimulated by providing higher 
education for local scientists in the highly developed western nations. 
But some, including Swanson (1975b), have suggested that higher education 
in foreign universities has been counterproductive to the development of 
the type of technology that is needed by small-scale farmers in the 
developing nations. 
Swanson wrote that research workers trained abroad may have 
internalized the norms of the educational and research institutions 
where they studied, and that these norms might inhibit rather than 
stimulate the local development of improved crop varieties and farm 
technology. 
Most research conducted at U.S. land grant universities, Swanson 
said, is theoretical and disciplinary in nature, rather than oriented 
to the actual development of technology. This is not necessarily bad 
because in the highly developed nations two-thirds of the total research 
is conducted by strong research systems, mostly sponsored by private 
industry or agribusiness, that adapt theoretical scientific findings to 
improved farm technology. For example, the staffs of major livestock 
feed companies include "application-oriented" nutritionists who take the 
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latest research findings from land grant universities and adapt them to 
new livestock products such as feed additives. Scientists in private 
industry seldom work on the "frontiers of knowledge" and do not generally 
publish papers. Higher salaries are the standard reward system for such 
application-oriented scientists. 
But such strong agribusiness sectors are almost totally lacking in 
the developing nations, so the secondary infrastructure for adaptive 
research is missing. 
When a student from a developing nation studies at a western 
university, Swanson said, he internalizes the reward system of western 
scientists, which stresses the publication of one's research results in 
prestigious scientific journals and peer acceptance in professional 
associations. This, in turn, influences the work behavior or the return­
ing agricultural scientist who has received advanced degrees abroad. 
Back home, the scientist finds that salaries are low and research 
funding is limited and that professional advancement may depend on con­
nections rather than ability. For professional satisfaction, he looks 
to the recognition that goes with published papers, particularly in 
international scientific journals. This emphasis on publication in 
largely western scientific journals may cause the misdirection of scarce 
scientific manpower and research funds. The "frontiers of knowledge", 
to which these prestigious scientific journals are oriented, may be 
quite different from those in the developing nations. Much of the farm-
level research and technology development that needs to be done in a 
typical Asian nation would never warrant publication in a prestigious 
46 
western journal. Thus, the reward system encourages theoretical research 
instead of technology development. Swanson wrote that although the 
scientist's foreign education may have provided him with the necessary 
theoretical and methodological background, the accompanying attitudes 
and research skills he has learned may be completely inappropriate in 
his country : 
The newly educated agricultural research workers go 
home, highly interested in knowledge-generating types 
of research, but are placed in a situation where the 
corresponding technology-developing research infra­
structure does not exist. The result is that an 
institutional bottleneck is created because of the lack 
of manpower and programs to translate knowledge into 
usable forms of technology. 
Further, since the developing nations do not have the strong 
agribusiness sectors that adapt theoretical research findings to farm 
technology, the entire system may bypass the millions of small-scale 
farmers who need new farm technology. 
The genetic architect 
Other specialists in international agricultural development also 
question the value and relevance of publication among scientists from 
the developing nations—particularly among plant breeders. 
One such critic is Dr. Norman Borlaug, who received the 1970 Nobel 
Peace Prize for his role in the breeding of semidwarf "Mexican wheat" 
varieties that have spread to about 25 percent of the wheat fields in 
Latin America, Africa, and Asia (CIMMYT Review, 1976), 
Publication is not stressed among the wheat research trainees at 
the International Center for Maize and Wheat Improvement (CIMMYT) 
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in Mexico. At least part of the reason is Dr. Borlaug's philosophy 
that "one variety is worth a thousand publications." 
The reasoning behind this philosophy is that a plant breeder's 
primary responsibility is that of a "genetic architect" (Swanson, 
1975a). Working with agronomists, pathologists, entomologists, and 
other scientists, the plant breeder crosses varieties with desired 
genetic traits to combine the best characters of the parents into 
progeny experimental lines. The scientists then screen or test the lines 
under severe environmental and pest stresses and select the best to be 
future varieties for local farmers. The purpose of plant breeders, the 
logic follows, is not to add new knowledge to the frontiers of research, 
but to breed and select new varieties for local farmers. 
Dr. Peter Jennings, who was head of IRRI's rice breeding program 
through the 1960s (during which IR8 and other early varieties were 
released), feels that prospects are not encouraging for immediate 
improvement in agricultural research programs of developing countries, 
partly because of a lack of strong emphasis on applied plant breeding 
(Jennings, 1976). 
Salaries and research funds are inadequate in the developing nations, 
and few qualified scientists are attracted to careers in agriculture. 
Many who start in agricultural research turn elsewhere for better 
salaries, weakening the leadership and continuity of the programs. 
Further, Jennings wrote that: 
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Unfortunately the growing need for trained plant 
breeders in the developing countries coincides with 
a decline in the practicality of plant breeding 
instruction available in the developed nations. 
In the U.S., for example, publicly supported plant 
breeders, as opposed to geneticists, are becoming 
rare, and excellence in postgraduate training in 
applied breeding [emphasis is the author's] is to 
be found at only a few institutions. Specialized 
research in genetics will someday contribute to 
varietal development and to higher farm productivity, 
but in the meantime, traditional fieldwork in plant 
breeding must not be allowed to deteriorate. 
Havelock (1973) said that the literature on scientific communication 
suggests that although [western] scientists have built for themselves a 
system that conveys information fairly well from one scientist to 
another, this system may be less effective in forming a linkage between 
research and practice or even between basic and applied research. 
The Need for Research on the International 
Diffusion of Technology 
The diffusion of the semidwarf rices on farmers' fields has been 
well documented (Dalrymple, 1976). Less is known, however, about the 
subsequent diffusion of these new genetic materials into national plant 
breeding programs, where they are incorporated into newer, locally 
developed varieties and fed into farmers' production channels. 
Agricultural experiment stations and extension services in the 
developed nations have conducted research on the diffusion of their 
technology and its adoption by their clients, farmers, at least since 
the 1950s. Rogers (1962) stated that most of the studies on adoption 
of farm innovations in the U.S. were financed by state experiment stations 
or by the U.S. Department of Agriculture. Because federal and state 
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agencies have spent large sums on research on agricultural technology, 
Rogers says "their administrators have been convinced of the value of 
sociological inquiry to trace the diffusion of these research results 
to farm people." 
It seems equally essential for the emerging international centers 
for agricultural research to conduct similar research. The focus should 
be on scientists in the national agricultural programs since the main 
linkage of the international centers is to them. Such scientists have 
the ultimate responsibility of developing technology for local farmers. 
If researchers at the international centers know more about how certain 
technology spreads among scientists, they could better orient programs 
and communication to encourage technology development. 
Rogers (1975) said that the "revolutionary paradigm" for diffusion 
research was set in the early 1940s with a classic study on the diffusion 
of hybrid seed corn among Iowa farmers by Bryce Ryan and Neal Gross 
(1943). The study was sponsored by the Agriculture and Home Economics 
Experiment Station of Iowa State University and was used by Ryan as his 
Ph.D. dissertation. 
The hybrid corn study set forth a new approach to the study of 
communication and change that an increasing number of scholars soon 
followed. Within 10 years, more than 100 diffusion researches were 
completed; by 1975, there were more than 2,600 publications about the 
diffusion of innovations. 
Seal and Bohlen (1962) studied how innovations such as use of 
fertilizer, 2,4-d, antibiotics, contouring, new fabrics, and deep freezers. 
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spread among farm people by analyzing 35 research studies. They 
generalized that people accept new ideas not by a unit act, but rather 
by a series of complex unit acts, or a mental process consisting of at 
least five stages: 1) awareness; 2) interest; 3) evaluation; 4) trial; 
and 5) adoption. 
They also found that certain types of people adopt innovations 
earlier than others. The first to adopt a new idea, for example, are 
innovators, characterized by such traits as large farms, high status, 
direct communication linkages with the universities and other agricul­
tural agencies, and other traits. The next are the early adopters, who 
are younger, more highly educated, associated with more coop and govern­
mental agency programs, and read more papers, magazines, and farm 
bulletins. Characteristics were also compiled for the early majority, 
the majority, and the nonadopters. 
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CHAPTER III. 
METHOD OF PROCEDURE 
Instrument 
In collaboration with IRRI plant breeders and other scientists a 
standardized questionnaire was developed with 60 fill-in-the-blank, 
multiple choice, and open-ended questions. A copy of the original 
questionnaire is included at the end of this dissertation (Appendix A). 
The questionnaire was designed, in part, to obtain demographic 
data such as breeders' education and training background and their 
professional aspirations and attitudes. Other questions dealt with 
the breeders' records of scientific publication, the sources through 
which they obtained scientific information, and their cosmopoliteness, 
or amounts of travel. 
Education was considered to be an influential factor in a breeders' 
professional performance. Similarly, nonacademic training in rice 
breeding, both at IRRI and at other institutions, was felt to affect 
a scientist's work. 
Other aspects related to education were also surveyed, such as 
contact with fellow scientists at national and international institutions. 
While not directly related to education, it was felt that a 
relationship might be found between educational background and scientific 
publication. For example, a scientists with a doctoral degree might be 
more inclined to publish in scholarly refereed journals. 
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Certain questions probed the breeders' aspirations and professional 
attitudes. For example, questions 1 through 10 concentrated on 
developing a data base for demographic analysis. Questions 11 through 
16 probed aspects of cosmopoliteness, including the breeders' travel 
outside of their own countries and the purposes of such travel (such as 
attendance at professional conferences or advanced training courses). 
These questions were anticipated to have value to questions 
dealing with other aspects of the breeders' self-concept. 
Actual field problems faced by farmers were also rated by the 
breeders so that a measurement could be obtained of their needs in terms 
of training, genetic materials, and scientific information. 
Q-methodology 
A Q-sort was chosen as a device to measure the breeders' perceptions 
and use of scientific information sources since it was believed that this 
method would yield data most closely related to the purpose of this study, 
Q-sorting is a technique whereby the respondent is asked to order 
some set of items into an approximate normal distribution according to 
some judgment criterion. The items may be words, statements, pictures, 
objects, etc. In this care they are both personal and nonpersonal sources 
of information that plant breeders use in their rice breeding programs. 
The -distribution for this study contained seven divisions, varying from 
least important to most important. The crude normal shape of the dis­
tribution emphasizes the most crucial part of the judgmental processes: 
the selection of items for the ends of the distribution. 
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Q-sort data are usually used in correlation and factor analysis; 
therefore, respondents are asked to distribute the items across the 
division of the distribution according to a pre-set formula, such as 
2-3-4-3-2. The sorting process in this study was used to provide a 
mean rating of the relative usefulness of each source of information 
and as a basis for discussion of the relative value of various sources. 
The names of 76 information sources—both publications and personal 
sources—were written on individual filing cards. Included in the 
survey were both nonpersonal sources (such as Plant Breeding Abstracts 
and the IRRI Annual Report) and personal sources (correspondence or 
consultation with IRRI scientists or "other plant breeders in this 
country"). The entire stack was then shuffled and handed to the 
respondent with instructions to sort the cards into three piles: most 
useful, least useful, and those sources of which he was unsure, or 
which he knew nothing about. 
An attempt was made in these discussions to determine why each 
scientist rated each of the various sources as he did, why he rated 
some sources higher than others, how he used the information from each 
source in making decisions on what materials to use in his program, and 
what he liked and disliked about the different sources. 
The director general of the International Rice Research Institute 
sent letters to 28 agricultural experiment stations and universities 
in 10 Asian nations. Rice breeders at each station were advised of 
the objectives of the study and were requested to meet with the 
researchers at their research center. 
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Data collection 
During a 43-day interview trip, the researcher conducted in-depth 
interviews with 41 rice breeders at 28 experiment stations in 10 nations. 
The interviews were terminated with open-ended questions to give 
the respondents an opportunity to amplify points previously covered 
by either scaled or dichotomous questions. 
After the data was collected and recorded, it was analyzed to 
determine the influence of educational background and of*specific 
personal and nonpersonal sources of scientific information sources. 
It was hoped that research would show if the scientists followed 
similar patterns of action when making similar types of decisions, and 
also if common ideas and concepts appeared regarding the various scien­
tific information sources. 
Measurement of such sociological factors as educational background, 
information-seeking habits, attitudes toward scientific publication, 
and resource limitations will help determine the most effective strategies 
to reach, motivate, and further euucate agricultural scientists in the 
developing nations. 
This information can ultimately be used by those interested in 
international agricultural development to formulate better strategies 
to stimulate and encourage the local development of farm technology 
needed by millions of subsistence farmers. 
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Delimitations and scope of investigation 
A stratified sample was made of 28 agricultural experiment 
stations and universities in 10 Asian nations: Bangladesh, India, 
Indonesia, Iran, Nepal, Pakistan, Philippines, Korea, Sri Lanka, and 
Thailand. The research centers were of national, regional, and state 
levels and were selected to represent major rice-growing areas as well 
as environmental and biological stresses that do not limit rice 
production. The 41 rice breeders at these research centers were selected 
as study subjects. 
Collection of sociological data concerning the respondents in 
this questionnaire, while limited, may provide a baseline for further 
studies. 
Inferences and implications of this study are limited to and 
assumed to represent only the breeders and programs covered in this 
sample. 
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CHAPTER IV. FINDINGS AND DISCUSSION 
Sociological Characteristics of Rice Breeders 
Age 
The mean age of 40 rice breeders was 41.9 years (Table 1 ), 
ranging from 31 to 55 years. Seventy percent were between the ages 
of 37 and 47. 
Agricultural vs. nonagricultural background 
Of 38 rice breeders surveyed at 26 research centers in 10 countries, 
53 percent came from agricultural backgrounds (defined as having 
derived more than half of their family income from agricultural sources 
when they were growing up) (Table 1). 
Of the 20 breeders from agricultural backgrounds, 95% came from 
families that owned their own land. Fifty-five percent indicated 
that their families owned their own land and farmed it themselves; 
40% rented or sharecropped most of their land to other farmers. One 
respondent's family had rented land from others and farmed it themselves. 
Professional Aspects of Rice Breeding 
Professional experience 
The mean number of years of professional experience (excluding 
academic work) of the rice breeders surveyed was 13.9, ranging from 
2 to 33 years (Table 1). Twenty-six percent had 10 years or less, 
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Table 1. Sociological characteristics of rice breeders in Asia. 
Forty scientists at 27 agricultural experiment stations 
in 10 Asian nations, 1975. 
Characteristic No. Average 
measurements 
Age 
Professional exper .encs^ 
Background ^ . 
Agricultural 
Nonagricultural 
Source of family'r igriculcur tL incore ^  
Owned land and rented all or paru 
to tenants 
Owned and farmed their jard 
Rented farmland from landlord 
Worked as agricultural laborer 
40 
S J 
20 
13 
.'5 
11 
1 
0 
41.9 yrs. 
13.9 yrs. 
5 7% 
4 7% 
AC"/ 
' . i lZ  
0% 
^Excludes experience gained during academic training. 
^If during each scientist's youth, more than half of his family's 
income derived from agricultural sources, his background was considered 
agricultural. 
^Refers only to the families of the 20 breeders from agricultural 
backgrounds. 
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28% had 20 years or more of professional experience. These data 
were gathered on 39 scientists at 27 research centers in 10 countries. 
Work allocation among crops 
Forty rice breeders were surveyed to determine what crops they 
worked with. Eighty-five percent (34 breeders) indicated that they 
worked only with rice; 15% worked with rice and other crops, including 
wheat, pulses, maize, and potatoes (fig. 2). 
Allocation of professional time 
To determine how scientists allocate their professional time among 
various activities, 38 rice breeders at 27 research centers in 10 
Asian nations were asked to indicate the percentages of their time 
that they spent in several aspects of rice work. The mean percentages 
were then calculated for each activity. 
The breeders spent a mean percentage of 68.4% of their work time 
in research; 56.1% of the total time was in breeding-related activities 
(crossing, selecting, evaluating experimental lines, etc.) (fig. 3). 
Fifteen percent of their time went into administrative work; 5.7% went 
into teaching and training; 4.7% into extension; 4% into writing for 
publication; and 2.2% into other activities. 
Professional aspirations 
To determine the professional aspirations of rice scientists, 
22 rice breeders were asked to indicate their first and second prefer­
ences from a list of types of work that they would like to be doing 
in 10 years, considering their educational backgrounds, work experiences. 
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Work only with rice 
85 % 
34 breeders 
Work with rice and 
other crops 
15 % / 
, 6 breeders / 
Fig. 2 . The crops with which Asian rice breeders work. Forty rice 
breeders at 27 agricultural experiment stations and universities 
in 10 Asian nations, 1975. 
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Fig. 3. How rice breeders allocate their professional time among 
different types of work. Thirty-eight scientists at 27 
experiment stations and universities in 10 Asian nations, 
1975. 
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and career interests. These data were gathered at 15 research centers 
in eight Asian nations. 
Rice breeding was indicated as one of two preferences by 46.5 
percent of the scientists; 18.6% listed an administrative position in 
agriculture as a preference; 11.6% indicated basic or fundamental 
research; 6.9%, teaching or training; 6.9%, extension or demonstration 
work with farmers; 4.7%, applied or adaptive research (other than plant 
breeding); and 4.7%, farming (Table 2). 
Similarly, the types of organizations for which the breeders would 
like to be working in 10 years was surveyed. A government research 
organization was indicated as one of two preferences by 35.6 percent of 
the scientists; 28.9% indicated a nonprofit international research 
organization; 17.8%, an agricultural college or university; 6.6%, a 
private company, business, or industry; 4.3%, farming; and 4.3%, 
government extension service (Table 3). 
Breeding methods 
The breeding methods that 31 rice breeders used in their 
hybridization (crossbreeding) programs were surveyed at 24 research 
centers in 10 Asian countries. 
Sixty-eight percent of the breeders depended primarily on the 
pedigree method of breeding (Table 4). Two of the 31 rice breeders 
(6%) depended mostly on the backcross method, and one (3%) on the 
bulk method. Six breeders (19%) indicated that they depended on a 
combination of breeding techniques. 
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Table 2. Percentages of Asian rice breeders that indicated various 
types of work as their first and second preferences to be 
doing in 10 years. Twenty-two rice breeders at 15 agri­
cultural experiment stations and universities in eight 
Asian nations, 1975. 
Type of work Breeders who rated as 
1st or 2nd preference 
(no.) (%) 
Plant breeding 
Administrative position in agriculture 
Fundamental or basic research 
Teaching or training 
Extension/demonstration work with farmers 
Applied or adaptive research 
(other than plant breeding) 
Farming 
Total 
^One breeder indicated only one choice so the n for this question 
was 43. 
20 
8 
5 
3 
3 
46.5 
18.6  
11.6  
6.9 
6.9 
2 
2 
4.7 
4.7 
43' 100.0  
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Table 3 . Percentages of Asian rice breeders that indicated various 
types of organizations as their first and second preferences 
at which to be working in 10 years. Twenty-three rice 
breeders at 16 agricultural experiment stations and univer­
sities in eight Asian nations, 1975. 
Work preference Breeders who rated as 
1st or 2nd preference 
(no.) 00 
Government research organization 16 35.6 
Nonprofit international research 
organization 13 28.9 
Agricultural college or university 8 17.8 
Private company, business, or industry 3 6 .6 
Government extension service 2 4.3 
Farming 2 4.3 
Other 1 2.2 
Total 45^ 100.0 
^One breeder indicated only one choice so 
was 45. 
the n for this question 
Table 4. The breeding methods that Asian rice breeders use in their hybridizations, or crosses. 
Thirty-one rice breeders at 24 agricultural experiment stations and universities in 10 
Asian countries, 1975. 
Breeding method Reliance on Breeders^ 
1st 2nd 3rd 4 th who use 
(no. ) (%) (no. ) (%) (no. ) (%) (no. ) (%) (no. ) (%) 
Pedigree 21 68 3 10 3 10 2 6 29 94 
Backcross 2 6 10 32 5 16 2 6 19 60 
Bulk 1 3 9 29 5 16 0 0 15 48 
Mutation^ 0 0 3 10 4 13 5 16 12 39 
Combination 6 19 3 10 5 16 4 13 18 58 
Other 1 3 1 3 5 16 1 3 4 25 
No indication 0 0 2 6 4 13 17 55 
Total responses 31 31 31 31 
^The number and percentage 
their breeding systems (N = 31). 
of 31 breeders who indicated that they used each method as one of 
^Chemical, radiat ion, or natural 
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Ninety-four percent of all breeders surveyed used the pedigree 
system (in combination with other methods); 60% used the backcross 
method; and 48%, the bulk system. 
Although none of the breeders depended primarily on mutation 
breeding (chemical, radiation, or natural) in their programs, 39 percent 
used mutation in combination with other methods (Table 4). 
Cosmopoliteness of Rice Breeders 
Research indicates that a great deal of information moves among 
scientists through personal contacts, such as meeting other scientists 
at professional conferences, collaborating on research projects, or 
study abroad. 
To learn how widely Asian rice scientists have traveled and for 
what professional purposes, 38 breeders were interviewed from 27 
research centers in 10 Asian nations. 
Extent of travel 
Seventy-six percent of the respondents had traveled outside of 
their countries during the previous 5 years; 24% had not traveled 
abroad. 
The 29 breeders who had traveled abroad had made a total of 80 
international trips over the previous 5 years, or an average of 2.76 
each (Table 5). Ten of the 29 scientists had made one trip abroad; 
seven had made two trips; four, three trips; and eight, four or more 
trips each. 
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Table 5 . The cosmopoliteness of Asian rice breeders as determined 
by their international travel. Thirty-eight rice breeders 
at 27 agricultural experiment stations and universities in 
10 Asian countries, 1975. 
International trips Trips abroad 
(No.) (%) 
Traveled abroad^ 29 76 
Trips (av. no./scientist) 2.76^ 
Destination of last trip 
IRRI 26 SO 
Other 3 10 
Purpose of last trip abroad^ 
Professional conference 14 48 
Education/L raiiii n,'. 8 2 S 
To confer w: i:: o ro ;-s i ••nal colleagues 5 17 
To acquire mw genet:.: materials 2 7 
Basis of selections-
Selected by administrator 11 42 
Direct invitation from international 
research center 8 31 
Direct invitation froir. professional 
conference 6 23 
Personal time and expense 0 0 
Other 1 4 
^During the past 5 years. 
^Average number of trips computed for the 27 breeders who had 
traveled abroad over the past 5 years. 
^Twenty-six respondents. 
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Destinations and professional purposes of travel 
Each of the 29 breeders who had traveled abroad was asked the 
destination and purpose of his last trip. 
Ninety percent of the 29 most recent trips abroad were to IRRI 
and 10% to other countries (Table 5). 
The primary purpose of 48 percent of the most recent trips was 
to attend a professional conference; 28% was for further education or 
training; 17%, to confer with professional colleagues; and 7%, to 
acquire new genetic materials to use in breeding programs (Table 5). 
Twenty-six of the 29 breeders indicated how they were selected to 
make their last trip abroad. Forty-two percent were selected by an 
administrator within their own organization; 31% had received an 
invitation to IRRI directly from the institute; and 23% had received 
a direct invitation from a professional conference (Table 5). 
Educational Background of Rice Breeders 
To better understand the role of higher education in national 
programs of technology development, data were collected on the educa­
tional backgrounds of 40 rice breeders at 27 agricultural experiment 
stations and universities in 10 Asian nations. 
Highest degrees 
Fifty percent of the breeders held Ph.D. degrees; for 32% the 
M.S. was the highest degree; 3% held engineer's degrees (B.S. plus 2 
years); 13% held B.S. degrees; and 3%, the diploma degree (high school 
plus 2 years) (fig. 4) (Table 6). 
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Fig. 4. The highest degrees held by Asian rice breeders. 
Forty scientists at 26 agricultural experiment stations 
and universities in 10 Asian nations, 1975. 
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Table 6. The educational levels and sources of academic degrees of 
Asian rice scientists. Forty rice breeders at 27 agricul­
tural experiment stations and universities in 10 Asian 
nations, 1975. 
Academic Scientists Highest Source of degree^ 
degree who hold degree Local Other Asia HDCb 
degree attained (no.) (%) (no. ) (%) (no.) (%) 
(no.) (%) (no. )(%) 
Ph.D. 20 50 20 50 5 25 2 10 13 65 
M.S. 34 85 13 32 26 76 2 6 6 18 
Engineer' 1 3 1 3 1 100 
B.S. 39 98 5 13 36 92 2 5 1 2 
Diploma 1 3 1 3 1 100 
^The country where the scientist received his degree. 
bHighly developed countries (the U.S., Canada, Europe, Australia, 
or Japan). 
'^B.S. plus 2 years. 
^High school plus 2 years. 
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Sources of academic degrees 
Data were collected on the country where 41 breeders received 
each of their degrees. 
Ninety percent of the bachelor's, diploma, and engineer's degrees 
were attained locally (within the breeder's own country) (Fig. 5). 
Five percent were earned in other Asian nations, and 3 percent in 
highly developed countries (defined here as the U.S., Canada, Europe, 
Australia, or Japan) . 
Of the 34 M.S. degrees held, 76 percent were earned locally, 18% 
in highly developed nations, and 6% in other Asian nations (Fig. 5). 
But of the 20 Ph.D. degrees held, 65 percent were from highly 
developed countries (Fig. 5). A fourth of the Ph.D.'s were attained 
locally, and 10 percent were from other Asian nations. 
Research Training at IRRI 
Rice scientists in IRRI's degree training program spend from 1 
to 3 years in Los Banos. As research scholars and fellows, they study 
for their B.S., M.S., or Ph.D. degrees at the University of the 
Philippines at Los Banos (UPLB) and conduct their thesis or dissertation 
research at IRRI, usually on problems that relate to rice production 
in their home countries. 
Other scientists come to IRRI for specialized training that is 
not related to academic degrees. Such nondegree trainees usually spend 
from 6 to 12 months at IRRI to learn new research methodology or to 
B 5 , diploma, and engineer's 
degrees 
M S 
degrees 
Locol  
Highly developed nat ions 
Other Asian nat ions 
Fig.  5. Sources of academic degrees of Asian rice breeders. Forty scientists 
tural experiment stations and universities in 10 Asian nations, 1975. 
at 27 agricul-
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conduct special research projects, often using tools or equipment not 
available at their home stations. 
Rice breeders who participate in either the degree or nondegree 
training programs work in collaboration with the IRRI plant breeding 
department where they may learn new breeding methods, become familiar 
with the best IRRI rices, and acquire new genetic materials to take 
back to their home programs. 
The breeders often bring to Los Banos the seeds of local varieties 
that are particularly adapted to local farm conditions. They cross 
these varieties with the best disease- and insect-resistant rices at 
IRRI. The scientists then take seeds of the early generation progeny 
(usually the through Fg generation) back to their home countries to 
select future varieties under local farm conditions. 
Data were gathered in the research training backgrounds of 40 
rice breeders at 27 research centers in 10 Asian nations. 
Degree training at IRRI 
Four of the 40 breeders interviewed (10%) had participated in the 
IRRI degree training program (no table). All four held Ph.D. degrees. 
Two had received their doctorates at UPLB through a collaborative 
program with IRRI. The other two had received master's or bachelor's 
degrees at UPLB and then received their doctorates in highly developed 
nations. 
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Nondegree training at IRRI 
Thirty-eight of the rice breeders were surveyed to determine their 
participation in nondegree training courses related to rice. 
Seventy-six percent (29 breeders) had participated in nondegree 
training at IRRI or at other institutions (Table 7). 
Those who had participated in nondegree training averaged 1.73 
courses each (Table 7). Forty-three percent of these participants 
had attended only one such course; 30% had attended two; and 10% had 
attended three courses. 
Of those who had participated, 62 percent had been in the IRRI 
training program. Of these, 34 percent had attended courses only at 
IRRI, and 28 percent had attended courses both at IRRI and at other 
institutions (Table 7). 
Scientific Publications and Extension Communications 
To learn more about the scientific literature in rice and how 
research results move among scientists, 38 rice breeders were surveyed 
at 27 research centers in 10 Asian nations. 
Choice of scientific publication 
Thirty-seven of the rice breeders were asked to name the scientific 
journal or publication in which they would most like to publish an 
article about their research results, if they could be assured of 
publication anywhere in the world. Two of the respondents indicated 
that they had no interest in publication and did not make a choice. 
The publications that the other 35 breeders named were later classified 
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Table 7. Participation in nondegree training courses by Asian rice 
breeders. Thirty-eight scientists at 27 agricultural 
experiment stations and universities in 10 Asian nations, 
1975. 
Nondegree training courses Participation 
(ro.) (%) 
Participated 
Nonparticipated 
Courses attended 
29 76 
9 24 
1.73% 
Place of training 
IRRI only 10 34 
IRRI and elsewhere 8 28 
Elsewhere only 11 38 
^Average number of courses per breeder who had participated in 
nondegree training. 
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according to their origin: as national (intended for scientists within 
that country and published locally); international (serving the Asian 
rice-growing region); and from the highly developed nations (published 
in the U.S., Canada, Europe, Australia, and Japan). 
Slightly more than half of the breeders indicated journals in 
highly developed nations as their first choice for publication; 34% 
indicated national journals; and 14%, international publications 
(Table 8). 
The publication most often named was Crop Science, a journal 
sponsored jointly by the Crop Society of America and the American 
Society of Agronomy. Crop Science was the first choice of 29 percent 
of all breeders interviewed. Ten of the 18 breeders that preferred to 
publish in highly developed nations chose Crop Science. 
Thirty-four percent of the breeders' first choices were for 
national journals. Three local publications were each named three 
times : the Indian Journal of Genetics and Plant Breeding ; the Indian 
Journal of Agricultural Sciences ; and the Journal of Thai Agricultural 
Research. 
Fourteen percent of the breeders named international publications 
as their first choices (Table 8). Three respondents chose the SAB RAO 
Newsletter, published by the Society for Advanced Breeding in Asia and 
Oceania. One breeder selected the International Rice Commission 
Newsletter, published by the United Nations Food and Agriculture 
Organization (FAO). One respondent said that he would prefer to publish 
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Table 8. Origin of scientific publications named by Asian rice breeders 
as first choices for publication of articles about their 
research. Thirty-five rice breeders^ at 24 agricultural 
experiment stations and universities in 10 Asian nations, 
1975. 
Origin of scientific publication First choice of breeders 
(no, ) (%) 
Highly developed nations^ 18 51.4 
National^ 12 34.2 
International^ 5 14.2 
^Two other respondents indicated that they had no interest in 
publishing scientific articles. 
^Ten of the 18 breeders indicated Crop Science (published in the 
U.S.) as their first choices. 
^^Three local publications were cited three times each: the Indian 
Journal of Genetics and Plant Breeding; the Indian Journal of Agricultural 
Science ; and the Journal of Thai Agricultural Research. 
'^Three respondents chose the SAB RAO Newsletter (published by the 
Society for Advanced Breeding in Asia and Oceania). 
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an article in a journal sponsored by IRRI (even though he realized 
that no such journal existed). 
Numbers and sources of scientific publications 
To learn where Asian rice scientists are actually publishing 
their research results, each breeder was asked the total number of 
scientific papers or articles authored or co-authored by him that had 
been published or accepted for publication over a 2-year period (1974-75). 
These papers were later classified as national, international, highly 
developed nation, and institutional (published by the breeder's own 
research center). 
The 38 breeders had published a total of 183 scientific papers 
over 2 years, an average of 4.82 per scientist (Table 9). 
Fifty-three percent of these papers were published in national 
scientific journals or publications; 23% in institutional publications; 
18% in journals in highly developed nations; and 6% in international 
publications (Table 9). 
The mean number of publications per scientist for each category 
of sources was: national publications, 2.56; institutional, 1,10; 
highly developed nations, 0.87; and international, 0.29 (Table 9). 
Presentation of scientific papers 
An analysis was made of the scientific papers that rice breeders 
had authored or co-authored and presented to other scientists at 
scientific conferences and professional meetings over a 2-year period 
(1974-75). 
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Table 9. The scientific articles or papers (written for scientific 
audiences) that Asian rice breeders had published or had 
accepted for publication during a 2-year period (1974-75). 
One hundred and eighty-three scientific papers authored or 
co-authored by 38 rice breeders at 27 agricultural experi­
ment stations and universities in 10 Asian nations, 1975. 
Origin of scientific Papers published 
publication (no.) (% of total) (av. no./scientist) 
National 97 53 2.56 
Institutional 42 23 1.10 
Highly developed nations 33 18 .87 
International^ 11 6 .29 
Total 183 100 4.82 
^Includes regional publications such as the International Rice 
Commission Newsletter (published by the Food and Agriculture Organiza­
tion of the United Nations) and SAB RAO Newsletter (the Society for 
Breeding in Asia and Oceania). 
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Thirty-eight scientists had prepared or helped prepare for 
presentation a total of 106 papers—an average of 2.79 each. Of 
these papers, 68 percent were presented at national or local scientific 
meetings; 26% at IRRI; and 6% at meetings in other Asian nations 
(Table 10). 
The average number of papers presented per scientist was: 1.89 
at national meetings; 0.74 at IRRI; and 0.16 at meetings in other 
Asian nations. 
Extension and teaching communication 
The extent to which the 38 rice breeders were producing communication 
materials for farmers, extension agents, and students was also surveyed. 
Each breeder was asked how many newspaper or magazine articles or radio 
broadcasts of an extension nature that he had prepared, or helped to 
prepare, over the 2-year period. Similarly, each breeder was asked how 
many extension publications (for the use of farmers or extension agents) 
he had produced, and how many teaching and training materials (for the 
use of students) . 
The 38 breeders had prepared or helped prepare a total of 344 
articles, broadcasts, extension publications, and teaching materials— 
an average of 9.06 per scientist (Table 11). 
Forty-three percent of the total communication consisted of 
newspaper or farm magazine articles or radio broadcasts (Table 11). 
The breeders averaged 3.92 articles or broadcasts each. Forty-one 
percent of the total was extension publications; the breeders averaged 
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Table 10. The scientific papers authored or co-authored by Asian rice 
breeders and presented to other scientists at conferences and 
professional meetings during a 2-year period (1974-75) . One 
hundred and six scientific papers authored by 38 rice breeders 
at 27 agricultural experiment stations and universities in 10 
Asian nations, 1975. 
Conferences or meetings Papers presented 
(no.) (% of total) (av. no./scientist) 
National or local 72 68 1.89 
International Rice 
Research Institute 28 26 0.74 
International 6 6 0.16 
Highly developed nations 0 0 0 
Total 106 100 2.79 
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Table 11. The communication activities of an extension and teaching 
nature that Asian rice scientists use to disseminate 
information to farmers, extension agents, and technicians. 
Three hundred and forty-four newspaper and magazine articles, 
radio broadcasts, and teaching training materials that 38 
rice breeders prepared or helped prepare over a 2-year 
period (1974-75). Twenty-seven agricultural experiment 
stations and universities in 10 Asian nations, 1975. 
Communication 
channel 
Audience Prepared by scientists 
(no.) (% of tot.) (av. no./scientist) 
Newspaper or magazine Farmers, 
articles/radio general 
broadcasts public 
149 43 3.92 
Extension 
publications 
Farmers, 
extension 
agents 
141 41 3.71 
Teaching/training 
materials 
Students, 
technicians 
50 15 1.32 
Other 
Total 344 
1 
100 
0.11 
9.06 
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3.71 each; teaching and training materials made up 15 percent of the 
total; the average was 1.32 each. 
Low- and high-publishers of scientific papers 
Next, the data were analyzed to determine if rice scientists differ 
among themselves in their orientations toward scientific publication. 
The rate, extent, and source of publication was calculated for each of 
the 38 scientists. 
Interestingly, half of the scientists had published only 11 percent 
of the total scientific articles—but 16 percent of the scientists had 
produced about 50 percent of the total publications (fig. 6). 
The 19 "low publishers"—scientists who had authored three or 
fewer articles during the 2 years—had published a total of 20 articles. 
They averaged 1.05 articles per scientist (Table 12). Nine had produced 
no publications; four had written one article each; four, two articles; 
and three, three articles. The low publishers averaged one publication 
each for the 2-year period (Table 12). 
The six "high publishers" had authored or co-authored 91 of the 
total 183 publications during the 2-year period; they averaged 15.2 
publications each (Table 12). Two scientists had published 20 papers 
each; one had published 17; two, 12; and one, 10. 
Next, the origins of the publications in which the two groups had 
actually published were analyzed. 
Nineteen percent of the total papers published in institutional 
publications were authored or co-authored by the low producers; 55 percent, 
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Fig. 6. In a study of Asian rice breeders and the scientific publications that they authored 
or co-authored over a two-year period (1974-75) , 50 percent of the scientists had 
written or helped write 11 percent of the total scientific articles published by the 
sample; 16 percent of the scientists had published 50 percent of the articles. One 
hundred and eighty scientific articles and contributions to scientific books published 
by 38 rice breeders at 27 agricultural experiment stations and universities in 10 
Asian nations, 1975. 
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Table 12. The publication records of 19 low-publishing and six high-
publishing rice scientists in Asia. Taken from a sample of 
183 scientific papers published by 38 rice breeders at 27 
agricultural experiment stations and universities in 10 Asian 
nations, 1975. 
Scientists No. Scientific publications 
(no.) (av. no./scientist) (% of total) 
Low publishers 19 20 1.05 11 
High publishers 6 91 15.2 50 
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by the high publishers (Table 13). Forty percent of the low publishers' 
total publications were in instutional publications vs. 25 percent of 
the high publishers. 
The low publishers produced 5 percent of the national journal 
articles reported; the high publishers, 44%. Twenty-five percent of 
the low publishers' articles were in local publications vs. 47 percent 
of the high publishers' articles. 
The low publishers authored 18 percent of the articles reported 
in international publications; the high publishers, 27%. Ten percent 
of the low publishers' articles were in international publications vs. 
3% of the high publishers' articles. 
The low publishers authored 15 percent of the articles reported 
in the highly developed nations; the high publishers, 66 percent. 
Interestingly, 25 percent of the low publishers' total publications 
were in highly developed nations vs. 24 percent of the high publishers' 
publications (Table 13). 
Social indicators were also analyzed for both groups of scientists. 
Thirty percent of the low publishers had Ph.D.'s. while all six 
of the high publishers held doctorates (Table 14). Four of the six 
low-publishing Ph.D.'s had received their doctorates from highly 
developed countries. Half of the six high-publishing Ph.D.'s held 
doctorates from highly developed countries. 
The high producers were found to be slightly older than the low 
publishers—43.8 years vs. 40.5 years (Table 14). The high producers 
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Table 13. Origins of scientific publications in which 19 low-publishing 
and six high-publishing rice scientists had published during 
a 2-year period (1974-75). Thirty-eight rice breeders at 27 
agricultural experiment stations and universities in 10 Asian 
nations, 1975. 
Scientists Scientific publications 
(no.) (av. no. (% of tot. (% of scientists' 
/scientist) category)^ tot. publ.)^ 
Institutional 
19 low publishers 
6 high publishers 
8 
23 
.4 
3.8 
19 
55 
40 
25 
National 
19 low publishers 
6 high publishers 
5 
43 
.25 
7.2 
5 
44 
25 
47 
International 
19 low publishers 
6 high publishers 
, 1  
.5 
18 
27 
10 
3 
19 low publishers 
6 high publishers 
5 
22 
Highly developed nations 
. 1  
3.6 
15 
66 
25 
24 
^Refers to the percentage of total publications in each category 
(institutional, national, etc.) that were written by low-and high-
publishing scientists. 
^Refers to the percentage of total publications of the low- and 
high-publishing scientists that were printed in each category of publica­
tion (institutional, national, etc.). 
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Table 14. A comparison of educational and sociological backgrounds 
of 19 low-publishing and six high-publishing rice 
scientists in Asia. Taken from a sample of 38 rice 
breeders at 27 agricultural experiment stations and 
universities in 10 Asian nations, 1975. 
Education (%) 
Highest degree Source of highest degree 
B.S. M.S. Ph.D. Local Other Asia HOC 
19 low publishers 35 35 30^ 70 5 25^ 
6 high publishers 0 0 100 33 17 50 
Average age 
(yrs.) 
Average professional 
experience (yrs.) 
19 low publishers 40.5 12.25 
6 high publishers 43.8 15.5 
Cosmopoliteness 
Foreign 
travel 
Trips/scientist^ 
(av. no.) 
19 low publishers 79 2.26 
6 high publishers 83 1.5 
Preferences for scientific publication C%) 
National International Hiehlv develooed No resnnnse 
nation 
19 low publishers 42 11 32 16 
6 high publishers 17 0 83 0 
^Of six low-publisning Ph.D.'s, four were 
nations. One scientist whose highctsL degree 
the degree in a highly developed nation. 
from highly developed 
was an iM.S. had received 
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averaged 15.5 years each of professional experience working with rice; 
the low publishers, 12.25. 
Seventy-nine percent of the low publishers had traveled abroad 
during the previous 5 years; the ones who had traveled averaged 2.25 
trips each. Eighty-three percent of the high-publishing breeders had 
traveled abroad; they averaged 1.5 trips each (Table 14). 
Forty-two percent of the low publishers preferred to publish a 
journal article about their research in national journals; 11 percent 
in international publications; and 32% in the highly developed nations. 
Eighty-three percent of the high publishers preferred journals in the 
highly developed nations (Table 14). 
Sources of Scientific Information 
Scientific knowledge moves both through printed and personal 
sources. Among the traditional channels of scientific communication 
have been published scTentific papers or research reports and the 
presentation of research results at scientific conferences. But 
research in the sociology of science has shown that information also 
disseminates among scientists through personal and informal channels. 
De Solla Price (1963) proposed that modern science moves ahead of 
traditional channels—largely through unofficial institutions that he 
termed "invisible colleges"—informal linkages of scientists in highly 
specialized disciplines who share research methodologies and new findings 
through personal contact, letters, study leaves at other institutions, 
and preliminary research reports. 
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To determine more about how information about rice science moves 
in Asia, 39 rice breeders were surveyed at 27 research centers in 10 
Asian nations. Data were collected on the languages in which .scientists 
read scientific literature in rice; on their ratings of the quantity 
and quality of literature available to them; and on the importance and 
use of various nonpersonal and personal sources of information. 
Languages for rice information 
Each scientist was asked to indicate the percentage of the total 
scientific literature in rice that he read in various languages. The 
mean percentages for each language were then calculated. 
About 92 percent of the total scientific literature was read in 
English (Fig. 7). Almost 6 percent was read in national or regional 
languages (Korean, Bahasia [Indonesian], Hindi, and Bengali). Japanese 
accounted for 1.5 percent of the total; and French, Dutch, and German 
combined accounted for about 1 percent. 
Ninety-seven percent of the scientists (38 breeders) indicated 
that they used English for half or more of their scientific reading 
(no table) . Sixty-two percent of the breeders read 100 percent of 
their rice-related literature in English. Two scientists from Korea 
indicated that they read 50 percent and 40 percent in English and the 
remainder in Korean and Japanese. A breeder from Nepal read half in 
English and half in Hindi. 
Seventy-four percent of the respondents were from regions that 
were formally colonized by English-speaking nations (no table). 
90 
100 
90 S 80 
m 70 
</) 
60 
S 50 
o  
10 40 
30 
20 
i O  
0 
Quanti ty of scient i f ic l i terature avai lable 
Qual i ty of scient i f ic l i terature avai lable 
>5 d-
rO CD 
Very 
adequate 
0^ 
m 
52 
cn 
CM 
rO 
rO 
Adequate Intermediate Inadequate 
Rat ing  
fO 
Very 
inadequate 
Fig. 7. How Asian rice scientists rated the quantity (amount) and 
quality (in terms of usefulness in their breeding work) 
of scientific literature related to rice. Thirty-five 
rice breeders at 27 agricultural experiment stations and 
universities in 10 Asian nations, 1975. 
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Quantity and quality of rice literature 
Thirty-five rice breeders were asked to rate the scientific 
literature related to rice in terms of its quantity (amount and 
availability) and its quality (usefulness in their breeding work). 
Rating was on a scale of from one to five (1 = very adequate; 3 = 
intermediate; 5 = very inadequate). 
Three percent rated the quantity of literature available as very 
adequate; 29%, as adequate. Six percent rated quality as very adequate; 
49%, as adequate (Fig. 7). 
Seventeen percent rated quantity as inadequate, and 9%, very 
inadequate. Eleven percent rated quality as inadequate; 3%, very 
inadequate. 
Use and ratings of specific information sources 
A "Q-sort" test was used to measure breeders' ratings of the 
importance and percentage of use of 76 different publications and 
personal sources of scientific information on rice. 
The name of each different information source was written on an 
individual filing card. For cach interview, the entire stack was 
shuffled and handed to the breeder with instructions to sort the cards 
into three piles: those that he considered most useful as sources of 
information; those that he considered least useful; and those sources 
that he did not use. 
Following this "rough sort", seven cards, lettered A through G, 
were laid out before the scientists. Instructions were given to take 
the stack of cards that the respondent considered to be most important. 
92 
and distribute them according to usefulness on the left side of the 
line of cards, from "A" to "D", according to their usefulness to his 
program ("A" was designated as most useful, and "D" was the middle 
card). 
When the respondent depleted the card supply, he was asked to 
distribute the cards that he felt were least important on the right 
side of the line of cards, with "G" designated as the least useful 
source of information and "D" as intermediate. 
The cards that the scientist did not use were discarded from 
the interview. 
When this was completed, the position of each source on the 
distribution was recorded by scoring the positions of the cards on a 
scale of from 7 (most important) through 1 (least important). 
The 37 breeders indicated that they used a total of 885 sources 
of information, an average of 24 sources per scientist. Twenty-nine 
of these sources were used by at least one-third of the breeders 
(Table 15). 
The IRRI Annual Report received the highest mean rating—6.46 on 
a scale where 7 was most important (Table 15). Ninety-five percent 
of the breeders used the Annual Report as a source of scientific 
information. 
The source rated second in importance was "local problem-area 
scientists in this country" (agronomists, entomologists, pathologists, 
etc.). Local scientists received a mean rating of 5.06 and were 
indicated as a source of information by 46 percent of the breeders. 
Table 15 . Percentages of use and mean ratings of importance of various nonpersonal and personal 
sources of scientific information used by at least one-third of a sample of Asian rice 
scientists. Criterion was usefulness to the scientist in his rice breeding program. 
From a survey of 77 information sources used by 37 rice breeders at 26 agricultural 
experiment stations and universities in 10 Asian nations, 1975. 
Publication or Source Scientists Scientists' rating of importance (no.) Mean 
information who use 1st 2nd 3rd 4th 5th 6th 7th rating 
source (%) 
IRRI Annual IRJU 9 5 22 9 2 2 0 0 0 6.46 
Report 
Problem area Local 46 2 62 6 0 1 05.06 
scientists 
in this 
country^ 
Correspondence 1RJ\I 46 2 6 0 5 3 0 0 5.05 
and consulta­
tion with IliRI 
outreach 
scientists^ 
Plant Breeding U.K. 89 7 6 6 7 4 2 1 4.85 
Abstracts 
IRRI Reporter IRRI 97 5 11 5 8 3 3 1 4.83 
Indian Journal India 73 2 3 8 12 0 1 2 4.81 
of Genetics 
and Plant 
Breeding 
Oryza Italy 59 1 2 4 11 3 0 1 4.23 
Rice Journal U.S. 65 1 2 4 12 3 2 0 4.17 
Scientific books 81 3 4 6 5 5 5 2 4.01 
Rice Pathology 
Newsletter 
IRRI 70 1 0 7 10 5 3 0 3.96 
Japanese 
Agricultural 
Research 
Quarterly 
(JARQ) 
Japan 71 2 4 1 9 6 4 1 3.93 
Indian Journal 
of Agricultural 
Science 
India 68 0 3 2 12 4 4 0 3.84 
Proceedings o1 
the Crop Society 
of Japan 
Japan 38 0 Q 2 7 3 1 1 3.57 
Current Science India 62 1 0 2 10 4 4 2 3.43 
^Calculated by assigning a weight of 7 to those sources rated most important; 6 to those rated 
second most important; down to 1 for those rated least important of the sources used. Totals for 
each category were then divided by the number of breeders that used that source to get mean rating 
of importance. 
^Local agronomists, pathologists, entomologists, etc. 
^IRRl scientists who are stationed in the plant breeder's o\m country. 
Table 15. Contiiuied 
Publication or Source Scientists 
information who use 
source (%) 
Rico Entomology 
Newsletter 
Correspondence 
and consulta­
tion with 
scientists 
at IRRid 
Crop Science 
Japanese Journal 
of Breeding 
Professional 
conferences 
Research 
Highlights 
SABRAO 
Newsletter 
Local plant 
breeders 
IRRI 54 
IRRI 86 
U.S. 81 
Japan 54 
59 
IRRI 84 
SABRAO 59 
Local 68 
Scientists' rating of importance (no.) Mean 
1st 2nd 3rd 4th 5th 6th 7th rating^ 
0 23 61 5 3 3.35 
3 10 6 82 2 1 4.81 
5 5 7 7 4 1 1 4.77 
3 5 3 5 2 1 1 4.75 
5 32 71 4 0 4.64 
6 3 6 11 0 3 2 4.58 
1 3 8 4 3 2 0 4.45 
0 58 81 1 2 4.36 
International FAO 
Rice Commission 
Newsletter 
81 0 
Agronomy Journal U.S. 
Canadian Journal Canada 
of Genetics 
and Cytology 
Madras India 
Agricultural 
Journal 
Tropical West 
Agriculture Indies 
Science and — 
Culture 
Indian India 
Phytopathology 
78 
41 
46 
54 
54 
35 
0 
0 
Other sources 68 
IRRI scientists assigned to the research 
5 11 7 2 4 1 4.27 
1 2 10 7 9 0 3.28 
1 0 5 6 2 1 3.27 
0 2 7 2 2 4 3.06 
1 0 7 5 5 2 3.05 
0 3 6 2 5 4 2.95 
0 0 5 2 5 1 2.85 
1 0 8 3 8 5 2.72 
center in Los Banos, Laguna province, Philippines. 
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"Correspondence and consultation with IRRI outreach scientists" 
(IRRI scientists stationed in the breeders' own countries rather than 
in the Philippines) was rated third. Plant Breeding Abstracts, 
published in Great Britain, received the fourth highest rating, followed 
by the IRRI Reporter; the Indian Journal of Genetics and Plant Breeding; 
"correspondence and consultation with IRRI scientists (stationed in 
the Philippines); Crop Science; the Japanese Journal of Breeding; 
"professional conferences"; and Research Highlights (Table 15). 
Adequacy and Importance of Resources 
A plant breeder is essentially a "genetic architect." The tools 
that he uses to build new rice varieties include such resources as 
experimental land, greenhouses, scientific information, and varieties 
with specific genetic traits to use as parents. 
To determine how rice scientists perceive their limitations of 
such resources, 38 rice breeders at 24 research centers in 10 countries 
were asked to rate the adequacy or inadequacy and the importance, of 
each of 14 factors. The resource factors had been drawn up by plant 
scientists from IRRI and from national programs in Asia; each resource 
was considered important to rice breeding programs. 
Adequacy of resources 
Scientists rated the adequacy of each factor on a scale of from 
one to five (1 = very adequate; 3 = intermediate; 5 = very inadequate). 
The average adequacy rating per factor was 2.99, or "intermediate" 
(Table 16). 
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Table 16. Ratings of adequacy and importance of resources that 
influence the work of rice breeders. Thirty-eight rice 
breeders at 24 agricultural experiment stations and 
universities in 10 Asian nations, 1975. 
Resources Mean Importance score 
rating (total) (index) 
a 
adequacy 
Opportunities for specialized training 
or advanced education for people 
who work under you 3.08 49 .32 
Availability of genetic materials 
with specific genetic characteristics 2.03 46 .30 
Personal freedom to incorporate new 
breeding materials, techniques, and 
ideas into the rice improvement 
program 1.63 45 .30 
Opportunity to have breeding lines 
thoroughly tested under diverse 
pest and environmental conditions 2.91 38 .25 
Financial support 3.00 37 .24 
Scientific information resources, 
such as journals, books and contact 
with other scientists, to use in 
your breeding program 2.83 32 .21 
On a scale of from 1 to 5: 1 = very adequate at this station; 
2 = adequate; 3 = intermediate; 4 = inadequate; 5 = very inadequate, 
^Calculated by assigning a weight of 4 to each factor rated as 
first in importance by each breeder; 3 to each factor rated second; 
2 to each rated third; and 1 to each factor rated fourth. Totals for 
each factor were then summed to get an index. Maximum possible weight 
per factor was 152 (if all 38 respondents had rated one factor as first 
in importance). 
^Calculated by dividing total importance score by maximum possible 
score per factor (152). 1 = most important; 0 = least important. 
99 
Table 16. Continued 
Resources Mean Importance score 
rating (total) (index) 
, a 
adequacy 
Availability and quality of trained 
technical help 2,75 32 .21 
Opportunities for specialized training 
or advanced education 3.27 17 .11 
Opportunity to gain scientific 
recognition 3.13 15 .10 
Equipment and tools to use in 
experiments and breeding work 3.08 12 .08 
Opportunities for professional 
advancement 3.07 11 .07 
Experimental land 2.11 7 .05 
Transportation 3.25 5 .03 
Availability and quality of labor 2.26 2 .01 
Other (specify) 3.43 10 .07 
Av. 2.99 
100 
Of the factors listed, scientists tended to rate "personal freedom 
to incorporate new breeding materials, techniques, and ideas into the 
rice improvement program" as the most adequate, with a mean rating of 
1.63 (about midway between "adequate" and "very adequate") (Table 16). 
"Availability of genetic materials with specific genetic 
characteristics" to use in the breeding programs received the second 
highest rating (2.03, or "adequate"). "Availability of experimental 
land" and "availability and quality of field labor" were also rated 
as fairly adequate (2.11 and 2.26, respectively). 
Rated as least adequate among the factors were "opportunities for 
specialized training or advanced education" (3.27) and "transportation" 
(3.25). 
"Other resources" named by the individual rice breeders were 
rated as least adequate by four individual breeders (3.43). Of these, 
"red tape and bureaucracy" was named twice. 
Importance of resources 
Each breeder was then given the list of resources that he had 
rated and was asked to rank the top four in terms of importance to the 
success of a breeding program. 
An index was calculated by assigning a weight of 4 to each factor 
ranked as first in importance by each breeder; 3 to each factor ranked 
second; 2 to each ranked third; and 1 to each factor ranked fourth. 
Totals were then summed to get an importance rating. 
Rated as most important was "opportunities for specialized 
training or advanced education for the people who work under you." 
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It received an importance rating of 49 (Table 16). The adequacy 
rating for this resource was 3.08 (intermediate). 
Second most important was "availability of genetic materials 
with specific genetic characteristics" to use in the breeding programs, 
with an importance rating of 46. The availability of genetic materials 
was considered adequate by most breeders (2.03). 
Third most important was "personal freedom" (45), the factor which 
received the highest average adequacy rating (1.63). "Opportunity to 
have breeding lines thoroughly tested under diverse pest and environ­
mental conditions" was considered fourth most important, with a rating 
of 38 and a mean adequacy rating of 2.91. 
Interestingly, "opportunity to gain scientific recognition" was 
rated as ninth in importance of the 14 factors, with a mean adequacy 
rating of 3.13. "Opportunity for professional advancement" was rated 
as 11th in importance and received an adequacy rating of 3.07 (Table 15). 
Environmental and Pest Problems 
Rice breeders share with other scientists the responsibility of 
genetically tailoring improved varieties that can resist or tolerate 
harsh environmental or biological conditions such as disease and 
insect pests, drought, cold temperatures, or injurious soils. To better 
understand these problems, a survey was made of various environmental 
stresses and of specific diseases and insects that limit yields on rice 
farmers' fields. IRRI and national research organizations may be able 
to use such data to help determine the areas in which rice scientists 
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most need improved breeding materials and scientific information. 
Thirty-five rice breeders were surveyed at 28 research centers in 10 
Asian nations. 
First, each breeder was asked to rank, in order of severity, the 
four most serious environmental or biological problems (drought, cold, 
injurious soils, diseases and insects, etc.) that limit farmers' rice 
yields within the area served by each experiment station.^ In a 
similar manner the breeders ranked, in order of severity, the specific 
insect and disease pests (green leafhopper, tungro virus disease, blast 
disease, stem borer, etc.). 
To eliminate bias, a random numbers table was used to determine 
the order in which each of the specific environmental or pest problems 
were listed. 
Environmental and biological stresses 
Every breeder surveyed rated disease and insect pests as one of 
his four major environmental or biological problems (Table 17). For 
all regions, pests received the highest mean severity rating—3.2 on 
a scale where 4 was the most serious problem and 1 was the fourth most 
serious. 
Drought was the second most important environmental stress. It 
was considered a major problem in 82 percent of the areas. Drought 
also received the second-highest mean rating of severity. Its overall 
^At stations where more than one rice breeder were interviewed, 
these data were collected for the major environmental subregions for 
which each breeder was responsible. 
Table 17. Rice breeders' perceptions of the biological and environmental stresses that most 
seriously limit rice production on farmers' fields within the areas served by their 
research centers. Thirty-five rice breeders at 28 agricultural experiment stations 
and universities in 10 Asian nations, 1975. 
Biological/environmental Major constraint Mean severity rating^ Rated as major 
factors 1st 2nd 3rd 4th All stations Stations constraint (%) 
(no. ) (%) (no.)(%) (no.)(%) (no.)(%) where a 
problem 
Diseases and insects 18 51 8 23 6 17 3 9 3.2 3.2 100 
Drought 7 20 11 31 6 17 5 14 2.2 2.7 82 
Injurious soils'' 2 6 4 11 9 26 5 14 1.2 2.2 57 
Excessive monsoon 3 9 6 17 5 14 4 11 1.3 2.4 40 
cloudiness 
Floods 0 03 93 97 20 0.6 1.7 38 
Cold temperature 3 91 34 11 2 6 0.7 2.5 29 
Deep water 13261313 0.4 2.6 15 
Hot temperature 0 00 0132 6 0.1 1.3 9 
Waterlogged soils'^ 1 3 0 0 0 0 1  3  0 . 1  2 . 5  6  
Other^ 0 00 01 31 3 0.1 1.5 6 
^On a scale of 1-4: 4 = most serious environmental or biological stress; 1 = fourth most 
serious. Calculated for all 35 areas and also for only those; in which each factor was considered 
one of the region's four major problems. 
^Percent of 35 rice breeders that rated each stress as one of four most serious problems 
limiting rice production on farmers' fields within the regions served by the experiment stations. 
^Salinity, alkalinity, zinc deficiency, etc. 
^Was not included among factors which breeders rated, but two respondents listed under "other." 
^Typhoons and weeds. 
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rating was 2.2 out of a possible 4. l-Jhen calculated only for those 
stations at which drought was considered a serious problem, its mean 
severity rating was 2.7. 
Injurious soils (salinity, alkalinity, zinc deficiency, etc.) was 
rated as a major constraint in 57 percent of the regions. The overall 
severity rating for injurious soils was 1.2; for the stations where 
problem soils was considered a serious stress, 2.2 (Table 17). 
Excessive monsoon cloudiness was considered a serious constraint 
in 40 percent of the areas; it received an overall severity rating of 
1.3 and a rating of 2.4 among the stations where it was a serious 
problem. 
Floods were considered a major environmental problem in 38 percent 
of the regions surveyed. Floods received a low overall severity rating 
of 0.6, and a rating of 1.7 in the regions where floods were a problem. 
Cold temperature was rated as a problem in 29 percent of the 
areas and received a low overall severity rating of 0.7. But when 
calculated for only the stations where cold was a problem, the severity 
rating of cold temperatures was high, 2.5 (Table 17). 
Deep water was defined as "water that reaches about 50 centimeters 
(too deep for the new semidwarf varieties to grow) during the monsoon 
season." Deep water received an overall severity rating of 0.4; but in 
the 15 percent of the regions where it was considered a problem, its 
rating was high, 2.6. 
Excessively hot temperatures (which may result in sterility or 
retarded growth of rice) was considered a major problem in only 9 
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percent of the areas; hot temperatures received an overall severity 
rating of 0.1 and the lowest rating, 1.3, in the areas where heat 
was considered a problem. 
Waterlogged soils was an interesting problem. Also called "ill-
drained soils" or "stagnant soils," the term refers to regions, 
particularly in the coastal areas of the Indian subcontinent, where 
stagnant water up to 1 meter in depth stands throughout the monsoon 
season. Although it was not included on the list of environmental 
stresses, two breeders in India (6%) indicated waterlogged soils as a 
serious constraint under the category "other stresses." One of the 
breeders considered waterlogged soils as the most serious contraint in 
his region (Table 17). Waterlogged soils had an overall mean severity 
of 0.1. In the regions where it was a problem, the soil condition 
tied with cold temperature for fourth most severe environmental pressure 
with a rating of 2.5. 
Disease and insect pests 
l-fhen the 35 rice breeders ranked a list of 14 major insects and 
diseases, six were cited as among the four most serious pests in about 
30 percent of the regions. Of these pests, three were diseases and 
three were insects: the rice stem borer, bacterial blight, brown 
planthopper, blast, gall midge, and tungro virus (Table 18). 
The rice stem borer was most widely considered a serious pest— 
in 60 percent of the regions. When calculated for all 35 regions in 
Table 18. Rice breeders' perceptions of the specific insect and disease pests that most seriously 
limit rice production on farmers' fields within the areas served by their research 
centers. Thirty-five rice breeders at 28 agricultural experiment stations and universi­
ties in 10 Asian nations, 1975. 
a 
Pest Insect Major constraint Mean severity rating Rated as major 
or 1st 2nd 3rd 4th All stations Stations constraint (%) 
disease (no.)(%) (no.)(%) (no,)(%) (no.)(%) where a 
problem 
b 
Stem borer Insect 7 20 5 14 5 14 4 11 1.6 
Bacterial blight Disease 9 26 3 92 66 17 1.6 
Brown Insect 5 14 2 6 5 14 4 11 1.1 
planthopper 
Blast disease Disease 7 20 5 14 2 6 1 3 1.4 
Gall midge Insect 4 11 7 20 1 3 1 3 1.1 
Tungro virus Disease 2 61 35 14 2 6 0.7 
Sheath blight Disease 0  0 1  3 4  1 1 1  3  0 . 3  
Green leafhopper Insect 0 0 1. 31 31 3 0.2 
Helminthosporium Disease 0 00 01 32 6 0.1 
Striped virus^ Disease 0 03 90 00 0 0.3 
Grassy stunt Disease 0 00 00 02 6 0.1 
virus 
2.7 
2 . 8  
2.5 
3.2 
3.0 
2.3 
2 . 0  
2 . 0  
l.d 
3.0 
1.0 
60 
57 
46 
43 
37 
29 
17 
9 
9 
9 
6 
Sheath rot Disease 0 0 1 3 0 0 1 3 0.1 2.0 6 
Other insects^ Insec t 1 3 3 9 4 11 4 11 0.7 2.1 34 
Other diseases^ Disease 0 0 3 9 2 6 2 6 0.4 2.1 20 
^On a scale of 1-4: 4 = most serious insect or disease pest; 1 = fourth most serious. 
Calculated for all 35 areas and for only those regions in which each factor was considered one of 
the four major pests. 
^Percent of 35 breeders who rated each insect or disease as one of four most serious pests 
limiting rice production on farmers' fields within the regions served by the experiment station. 
""Only in Korea. 
^Includes one rating each for white-backed planthopper, leaf roller, paddy bug, seedling fly, 
stink bug, army worm, gandhi bug, and two nonspecified insects. 
^Includes one rating each for bacterial leaf streak, black smut, sheath virus, glume blotch, 
stem rot, and two nonspecified diseases. 
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10 countries, its severity rating was also one of the highest, 1.6. 
But when calculated only for the stations where the stem borer was one 
of the four most serious problems, the degree of severity was fourth 
highest, 2.7. This may indicate that the stem borer limits yields 
across vast regions, but that other local pests are usually more serious 
in individual regions. 
Bacterial blight disease was another widespread pest. It was 
considered a major problem in 57 percent of the regions and received an 
overall severity rating of 1.6. At the stations where it was a serious 
pest, bacterial blight received a rating of 2.8—higher than the stem 
borer (Table 18). 
The brown planthopper was not a serious problem a few years ago, 
but by 1975 it was generally considered one of the most rapidly spread­
ing pests in Asian rice fields. The brown planthopper (which is also 
the vector of grassy stunt virus disease) was considered a major pest 
in 46 percent of the regions. Its overall severity rating was 1.1; in 
the regions where it was a problem, the hopper was rated 2.5. 
Blast disease has generally been acknowledged as one of the most 
widespread problems in Asia. Blast was cited as the fourth most common 
of the serious pests—in 43 percent of the regions. Blast received an 
overall severity rating of 1.4—but when calculated only for those 
stations where it was considered a major problem, blast received the 
highest rating of all pests, 3.2 (Table 18). 
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The gall midge is a localized pest, found mostly in parts of the 
Indian subcontinent. Gall midge was the fifth most widely cited pest, 
in 37 percent of the regions, with an overall severity rating of 1.1. 
But at the stations where it was considered a problem, gall midge tied 
with striped virus disease (another local pest in Korea) for the second 
highest severity rating, 3.0. 
Tungro virus disease was a major problem in 29 percent of the 
regions. Tungro is transmitted by an insect vector, the green leaf-
hopper, which was cited as one of the most serious problems in only 
9 percent of the regions. 
Sheath blight disease was cited in 17 percent of the regions. 
Grassy stunt virus disease was considered a major problem in only 
6 percent of the regions; its vector, the brown planthopper, was cited 
in 46 percent (Table 18). This may indicate that grassy stunt could 
become a widespread and serious disease in the future. 
Comparison of Fanners' Conditions, Scientists' Breeding Efforts, 
and Latest Varieties 
To obtain a measurement of the relevance of scientists* research 
efforts in providing the types of varieties that farmers need, three 
questions were asked of 23 breeders at 22 experiment stations and 
universities^ in eight countries: 
lAt the one experiment station where two breeders were asked these 
questions, each was asked to respond to the questions for the major 
subregion for which he was responsible. 
Ill 
1) What percentage of the rice grown on farmers* fields within 
the area served by that experiment station was irrigated, rainfed 
lowland, upland, and deep water or floating rice; 
2) Ifhat percentage of the scientist's professional time was 
spent in improvement of irrigated, rainfed lowland, upland, and deep 
water or floating rice; 
3) IVhat percentage of all varieties released by that station 
over the past 5 years was suited for each of the four rice-growing 
conditions? 
To eliminate bias, the sequence of the three questions was dispersed 
in the questionnaire. 
A mean percentage of 43% of the rice grown on farmers' fields 
within the 23 regions was perceived by the breeders as irrigated. The 
scientists spent a mean percentage of 60% of their time working with 
irrigated rice; 57% of all varieties released at their stations over 
the previous 5 years were suitable for irrigated conditions (Table 19). 
Although 40 percent of the farmers' rice was cited as rainfed 
lowland, the scientists spent 22% of their time in that area. The 
breeders considered 32 percent of the recently released varieties 
suited for rainfed conditions. 
For upland rice, the mean percentages were: farmers' conditions, 
12%; scientists' work time, 14%; and recent varieties, 10%. 
For deep water and floating rice, the mean percentages were: 
farmers' conditions, 5%; scientists' time, 4%; and latest varieties, 2% 
(Table 19). 
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Table 19. A comparison of rice breeders' perceptions of the rice-
growing conditions of farmers in the regions served by-
experiment stations; the mean percentages of research 
efforts that rice breeders devote to the same categories 
of rice-growing conditoins; and the varieties released 
over the past 5 years. Twenty-three rice breeders for 
23 regions served by 22 agricultural experiment stations 
and universities in eight Asian nations, 1975. 
Comparison Rice-growing conditions (%) 
Irrigated Rainfed 
lowland 
Upland Deep 
water/ 
floating 
Farmers' fields 43 40 12 5 
Scientists' research efforts 60 22 14 4 
Newest varieties^ 57 32 10 2 
^Released over the past 5 years-
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International Rice Testing Program (IRTP) 
Scientists in the rice-producing nations can interlock their 
rice improvement efforts through participation in the International 
Rice Testing Program (IRTP). 
The IRTP consists of 12 nursery sets of rice varieties and 
experimental lines from both IRRI and from national programs that are 
specifically adapted to various environmental and pest problems (for 
example, the International Rice Brown Planthopper Nursery contains 
rices that are resistant to several biotypes of brown planthopper). 
IRRI, as coordinator, multiplies and distributes the sets of seeds. 
Scientists in each participating country then grow the sets of rices 
from all participating countries side-by-side under local conditions. 
The scientists evaluate and record how each rice yields and how each 
reacts to adverse biological factors such as diseases, drought, cold 
temperature, and specific insects and diseases. The testing in each 
country is handled by local rice scientists who are familiar not only 
with the environmental conditions, but also with the habits, customs, 
and resources of local farmers. All cooperating programs can release 
as farmer varieties, under any names, any rices submitted for testing. 
Not only are rices from the nurseries used within each national 
program, but data from all locations are also sent to IRRI to be 
compiled, published, and disseminated. Rice scientists around the 
world then study the information, select the best rices for their own 
programs, and request seeds from IRRI. 
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Testing the rices systematically in a range of agronomic and 
climatic conditions facilitates the flow of genetic materials and helps 
to determine which rices are best for specific environmental regions. 
Further, years of testing of each rice can be crammed into a single 
season by simultaneous evaluation of the nursery sets under such wide 
ranges of conditions. 
By participating in the network-type program, scientists can help 
develop a "critical mass" of genetic technology that will feed improved 
varieties and breeding information to scientists across the rice-growing 
world. 
To determine the extent of participation in the IRTP, 23 senior 
rice breeders were surveyed at 27 research centers^ in nine Asian 
countries. 
Ninety-three percent of the stations (26 stations) were participating 
in the IRTP. Breeders at the participating stations were next asked which 
of the 12 nursery sets they were presently growing. 
The 26 stations were growing a total of 119 IRTP nursery sets—an 
average of 4.6 international nurseries per station (Table 20). 
The most widely grown sets were the International Rice Yield 
Nursery (early maturing) and the International Rice Observational 
Nursery (Table 20). Both sets were grown at 73 percent of the 
ITwo of the respondents were at the same experiment station in 
Indonesia. However, the two breeders had different areas of respon­
sibility—one for upland rice and the other for lowland rice. Therefore, 
data were collected for each program. 
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Table 20. The nursery sets grown at experiment stations that participated 
in the International Rice Testing Program (IRTP). One hundred 
and nineteen trials of 12 nursery sets grown at 26 agricultural 
experiment stations and universities in nine Asian countries, 
1975. 
International nursery si't 
International Rice Yield Nursery— 
early maturing 
International Rice Observâtional Nursery 
International Rice Blast Nursery 
International Rice Cold Tolerance Nursery 
International Upland Rice Yield Nursery 
International Rice Brown Planthoppur Nursery 
InLornationa1 Upland Rice Observational Nursery 
International Rice SheaLli lilighL Nursery 
I n L e r n a L i o n a l  Rici; Tunj'j'u Nurr.erv 
InLernat ional Rice On 1 1 Nursery 
International R i ce Salinity Tolerance 
Observational Nursery 
International Rice Yield Nurser)— 
early maturing 
Total 
Av. no. per station 
Stations where sirown 
No. ' % 
19 
19 
15 
12 
10 
9 
7 
7 
7 
7 
73 
73 
58 
46 
38 
35 
27 
27 
27 
27 
16 
1 2  
119 
4.6 
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participating stations. Next in popularity was the International Rice 
Blast Nursery^, grown by 58 percent of the stations. 
The International Rice Cold Tolerance Nursery was grown at 46 
percent of the stations; the International Upland Rice Yield Nursery 
at 38%; and the Brown Planthopper Nursery at 35% (Table 20). 
Newest Varieties 
To determine what types of new rice varieties were going out to 
farmers in Asia, breeders at 29 research centers in 10 countries were 
surveyed about the varieties that had been released by their stations 
over the previous 5 years. 
Number of varieties 
A total of 165 new varieties had been released by 27 of the 
experiment stations (two stations had not released any varieties during 
the time period). The average number of released varieties was 5.7 
for all stations surveyed, or a little more than one new variety per 
year. For only the stations that had realeased varieties during the 
5-year period, an average of 6.1 varieties/station had been released. 
Locally bred and IRRI varieties 
Next, each breeder was asked how many of his newest varieties had 
been bred locally (within his country) and how many had come from IRRI. 
Breeders were also asked the parents of all locally bred varieties. 
iThe blast nursery was the first of the international sets, 
initially distributed in 1963 (rices in the nursery are changed yearly, 
but the basic testing procedure remains the same). 
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Seventy-eight percent of the 165 varieties had been bred within 
the countries where they were released; 22 percent were developed at 
IRRI (Fig. 8). 
IRRI progeny 
Fifty-four percent of the 129 varieties that had been developed 
locally were found to be progeny of crosses involving an IRRI variety 
or line as a parent (Fig. 8). 
A total of 65 percent of the sample of 165 newest varieties in 
10 countries were either progeny of IRRI rices or had been developed 
at IRRI.l 
Advanced Breeding Lines 
Plant breeders enter their best experimental rices—those fixed • 
lines^ being evaluated for possible release as new farmer varieties—in 
advanced yield trials. 
Since most of the future rice varieties in Asia will come from 
such advanced trials, information was collected on what types of plant 
iMany of the other varieties were progeny of Taichung Native 1 
(TNI), which was released in Taiwan in 1956. TNI was probably the 
first tropical semidwarf hybrid and was widely planted by farmers in 
certain regions of Asia in the mid-1950s. Scientists early recognized 
the potential of TNI's semidwarf plant type, and it became a prototype 
model for the architecture of IR8, released in 1967. TNI was generally 
replaced on farmers' fields by IR8 and newer semidwarfs in the late 
1960s. 
Refers to the or f^ generation, or the stage of selection at 
which genetic segregation has ceased. 
IRRI  var ie t ies  
ggor lineyn 
psB22%im 
1(36  vor ie t ies )  Loca l l y  deve loped  
IRRI  progeny  
4 2 %  
L (70  var ie t ies )  
Loca l l y  deve loped  
p rogeny  o f  o ther  r i ces  
36% 
V  (59  var ie t ies )  
Fig. 8. Of 165 new rice varieites released for farmers in Asia over a 5-year period, 64 percent 
were either progeny of IRRI rices or were IRRI varieties or experimental lines. 
Twenty-two percent of the rices were developed at IRRI and 42 percent were progeny of 
local crosses involving an IRRI parent. One hundred and sixty-five newest varieties 
released from 1970 to 1975 at 29 agricultural experiment stations and universities in 
10 Asian nations, 1975. 
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materials were included in them. To obtain such data, the head rice 
breeders were surveyed at 28 research centers in 10 countries. 
Numbers and sources of lines 
It was found that 4163 advanced lines were being tested in 29 such 
trials at the 28 stations. A mean number of 144 lines per trial was 
found, with a range of from 12 to 630 lines per trial (no table). 
For most of the trials, the responsible breeder indicated how many 
of the advanced lines were developed at that station and how many came 
from outside sources (other breeding centers in that country, other 
countries, or IRRI). These data were collected on 4021 of the breeding 
lines in 27 advanced yield trials in nine countries. 
Fifty-nine percent of the genetic material (2363 lines) originated 
from local crosses made at the breeder's station; 41 percent (1658 
lines) originated outside of the stations (Fig. 9). 
Sources of introduced lines 
Next, the origin was determined of the introduced lines (the 
advanced lines being evaluated as potential varieties that did not 
come from local crosses). The origin could be traced of 1406 of the 
introduced breeding lines in 17 advanced yield trials in eight countries. 
Sixty percent of the introduced genetic material (842 lines) came 
from crosses made at other research centers within the same country as 
the surveyed experiment station. Thirty-nine percent (543 lines) came 
from IRRI; and about 1 percent (21 lines) came from breeding programs 
in other Asian nations (Fig. 9). 
Local ly  developed 
2363 l ines 
59 % 
/  Other  research 
cçr-v j r ,  V . ( f i in  countr ies 
842 l ines 
, 60 7o 
In t roduced l ines 
1658 l ines 
9 b ,  S o u r c e  o f  1 4 0 6  
i n c r o t i u c e d  l i n e s  
Other countr ies 
9 a .  S o u r c e  o f  4 0 2 1  b r e e d i n g  l i n e s  
i n  2 7  t r i  
I % 
Or ig in  o f  Advanced  Breed ing  L ines  
Fig. 9. D a t a  were collected in 4021 breeding lines of rice in advanced yield trials in Asia. 
9a. Fifty-nine percent of the advanced lines originated from crosses made at the 
local research center while 41 percent originated from crosses made outside of the 
local centers. 9b. Of 1406 introduced lines, 60 percent came from IRRI. From a 
survey of 4021 advanced experimental lines of rice in 27 advanced yield trials in nine 
Asian nations, 1975. 
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Number of locally developed lines per cross 
To get a further measurement of the diversity of the genetic 
background of improved local lines, the breeders were asked to indicate 
the number of crosses from which they selected their locally developed 
advanced lines. These data were collected on 3791 locally developed 
lines in 22 advanced trials at 20 research centers in eight countries. 
Opinions on IRRI's Varietal Release Policy 
Since the 1967 release of its first variety, IR8, until late 1975, 
IRRI had a policy of naming the best experimental lines as official 
IRRI varieties. Eleven such IRRI varieties (such as IR20, IR32, etc.) 
had been named by 1975. 
Since its beginning IRRI has also sent advanced breeding lines to 
scientists in the national programs, who could then test and use them 
as parents in crosses, or could name the best lines as local varieties 
under local names. 
Thirty-five rice breeders at 27 research centers in 10 Asian 
nations were surveyed on their opinions toward IRRI's varietal release 
policy as part of this research project in mid-1975. Each breeder was 
asked whether IKRI should continue or discontinue its policy of naming 
and releasing varieties under the IR designation. 
Fifty-four percent of the breeders felt that IRRI should stop its 
official release of varieties and only send out genetic materials or 
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advanced breeding lines for local scientists to test or use in crosses^ 
(Table 21). Forty percent felt that it was alright for IRRI to continue 
its present policy of both naming its own varieties and sending out its 
better genetic material. Six percent expressed no opinion. 
lln late 1975, IRRI announced that it would discontinue its policy 
of naming rice varieties and concentrate instead on sending out experi­
mental lines for scientists in the national programs to use as parent 
materials or to test and name locally as varieties. 
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Table 21. Attitudes of Asian scientists toward the naming of rice 
varieties by the International Rice Research Institute. 
Thirty-five rice breeders at 27 agricultural experiment 
stations and universities in 10 Asian nations, 1975. 
Opinion Number Percent 
IRRI should stop naming varieties and only 
send genetic material for testing/naming 
to the national programs. 19 54 
IRRI should continue to name varieties as well 
as to send material to the national 
programs. 14 40 
No opinion. 2 6 
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CHAPTER V. THE GENETIC ARCHITECT; A PROFILE 
A plant breeder is essentially a skilled genetic architect. Working 
with agronomists, pathologists, entomologists, and other scientists, the 
plant breeder crosses parent varieties, hoping to transfer the best 
genetic traits of each into progeny experimental lines. The scientists 
then screen or test the lines under severe environmental and pest 
stresses to determine which have inherited desired genetic characters 
such as high yield potential, pest resistance, or fine grain quality. 
Over about six generations, the less desirable rices are eliminated— 
only the best and most hardy are selected and named as improved rice 
varieties for local farmers. 
The tools that breeders use to build new rices are varied: 
experience; education and training; scientific information? experimental 
land; varieties with specific genetic traits. 
The International Rice Research Institute collaborates with such 
plant scientists in the national programs in a global strategy to 
eliminate hunger. IRRI provides both professional tools such as oppor­
tunities for further education or advanced training, and genetic tools, 
such as elite varieties and experimental lines. But the ultimate 
responsibility for developing new farm technology and adapting it to 
local conditions lies in the hands of the local scientists in the rice-
growing nations. 
To better understand the programs and problems of local rice 
scientists, a profile of the average rice breeder in Asia was developed 
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by compiling sociological and professional traits of 41 scientists 
interviewed at 28 agricultrual experiment stations and universities in 
10 Asian nations. This profile is based on averages of responses to 
demographic and sociological questions and in no way represents 
individual rice breeders. 
The average rice breeder in Asia is about 41 years old. His family 
was engaged in agricultural production; they owned their own farms and 
were generally landlords. The genetic architect works exclusively with 
rice; he spends about 70 percent of his work time in research-related 
activities, mostly in breeding. His aspiration is to remain in rice 
breeding as a career. 
The average Asian rice breeder has traveled several times outside 
of his own country during the previous 5 years, mostly to IRRI to attend 
professional conferences or for advanced training. 
Chances are 50-50 that the breeder holds a Ph.D. If so, it is 
probably from an agricultural university in a highly developed western 
nation. But he obtained his B.S. in his own country. The average rice 
breeder has attended at least one nonacademic training course at IRRI. 
For professional recognition, the average rice breeder would like 
to publish an article about his research in a prestigious scientific 
publication in the highly developed nations. Over the previous 2 years, 
the breeder has published about five scientific articles. Most of his 
articles have appeared in national research journals, but he has 
published one or two an western journals. He has authored or co-authored 
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about three scientific papers that he presented to peer scientists at 
professional conferences in his country or at IRRI over the past 2 years. 
He has also prepared or helped prepare about nine newspaper articles, 
radio broadcasts, or extension/teaching publications over the period. 
The average rice breeder reads almost all of his scientific 
literature in English. IRRI publications are a major source of rice 
information, but he also relies heavily on personal communication with 
fellow problem-area scientists in his own country and at IRRI. 
The Asian rice breeder is independent; he highly values his personal 
freedom to incorporate new breeding materials, techniques, and ideas into 
his program. He perceives a lack of training for his support staff of 
technicians as a major bottleneck to his program. 
The average breeder perceives insect and disease pests as the most 
serious constraint limiting rice production on farmers' fields; drought 
is second most serious. He spends about 60 percent of his time working 
with irrigated rice, about 20 percent with rainfed lowland rice, and the 
remainder in upland and deep water rice. The genetic architect grows 
four or five of the IRRI special problem-area nursery sets, from which he 
selects special lines to use as parents in his breeding program. 
Although the average rice breeder is closely associated with IRRI, 
he feels that the relationship should be one of collaboration rather 
than one of competition. Therefore, he generally feels that IRRI should 
not name varieties under an IR designation, but, instead, should only 
make genetic materials available to the national scientists to use in 
their own programs. 
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CHAPTER VI. 
CONCLUSIONS AND IMPLICATIONS 
The semidwarf rice varieties have been adopted on about a fourth 
of the world's rice land, mostly in the irrigated regions. Yet despite 
the success of this green revolution in rice, the world situation today 
remains precarious. This is partly because the new varieties will not 
grow in the remaining three-quarters of the rice-growing regions. If 
hunger is to be eliminated, a wider range of new varieties and accom­
panying technology must be developed and delivered to hundreds of millions 
of small-scale rice farmers in regions of harsh environment such as those 
where drought, cold, or deep water prevail. 
The International Rice Research Institute can help by providing 
professional resources such as opportunities for further education or 
improved genetic materials to national rice improvement programs, but 
the ultimate responsibility for agricultural development in the bypassed 
regions lies in the hands of local scientists. Much of the data collected 
in this study can be used by those concerned with international agricul­
tural development to help determine how to best allocate resources to 
help such LDC scientists develop and spread new farm technology. 
Researchers such as Swanson (1975) have suggested that the higher 
education of LDC scientists in the western nations may be counterproduc­
tive to technology development. This is based on the premise that one 
of a scientist's motivating factors is professional recognition among 
peer scientists, which is primarily achieved through the publication of 
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scientific papers in pretigious and scholarly journals or through their 
presentation at scientific conferences. The LDC scientist who returns 
to his country often finds that salaries are low and that professional 
advancement may depend more on connections than on ability. Consequently, 
the LDC scientist often adopts the norms, or the "reward system," that 
he learned in the highly developed nations and looks to publication in 
the highly discipline-oriented scholarly journals for recognition of 
his professional achievement. Since the research published in these 
journals represents the "frontiers of knowledge," the LDC scientist's 
research efforts are directed toward highly theoritical research rather 
than toward the actual development of technology for farmers. 
This was substantiated by the fact that more than half of the 
breeders interviewed named journals in the highly developed nations as 
their first choices for publication of articles about their research 
(Table 8) and that 18 percent of the total scientific publications 
authored by the same breeders over a 2-year period were actually 
published in the highly developed nations (Table 9). 
While it cannot be concluded from these data that the educational 
systems through which these breeders received their academic degrees 
are responsible for this internal brain drain, the situation deserves 
further study. 
To redirect LDC research toward the actual problems facing small-
scale farmers, the existing reward system might be adjusted to recog­
nize the efforts of those scientists who are working on the immediate 
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and pressing agricultural problems. IRRI could possibly accomplish 
this by initiating an international journal of rice research that 
emphasizes problem-oriented rather than theoretical research. 
These data also indicate that more emphasis might be placed on 
extension. Although 85 percent of the scientists' work only with 
rice (Fig. 2), a closer examination of their actual research indicates 
that 15 percent of their work time is spent in administration and only 
4.7 percent in extension activities (Fig. 3). Further, only 6.9 
percent of the breeders indicated extension activities as one of their 
preferences for the types of work they would like to be doing in 10 
years and only 4.7 indicated applied or adaptive research other than 
plant breeding (Table 2). Only 4.3 percent indicated extension services 
as the type of agency for which they would like to be working in 10 years 
(Table 3). On the other hand, these same breeders had developed 165 new 
varieties over the previous 5 years. One school of thought in agricul­
tural development is that the semidwarf rice varieties serve as the 
mechanism through which technology is disseminated to the practitioner. 
While previous efforts at international agricultural development 
have shown that actual farm technology cannot generally be transferred 
from the HDCs to the LDCs, it seems likely that some of the concepts 
through which HDC technology is developed could be effectivlly utilized 
in the LDCs. One such concept that should be further considered is that 
of the U.S. land grant university system, through which research, 
teaching, and extension are effectively integrated to develop new farm 
technology and extend it to the farmers. 
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CHAPTER VII. SUMMARY 
Although a fourth of Asia's rice fanners have adopted the new 
semidwarf rice varieties and technology, the remaining 75 percent have 
been bypassed by the green revolution. The International Rice Research 
Institute can supply research knowledge, training, information, and 
genetic materials to the national programs, but agricultural scientists 
in the rice-growing nations have the ultimate responsibility for 
developing the farm technology needed in the bypassed regions. Despite 
the importance of these local scientists, little systematic information 
has been gathered on them or on the professional environments in which 
they work. Therefore, a study was initiated in 1975 by IRRI and the 
Agricultural Education Department, Iowa State University, of plant 
breeding programs and of the rice scientists who largely control these 
genetic pipelines. Knowledge about the programs and problems of 
researchers in Asia can be used by scientists at IRRI and in the 
national programs to help determine how best to allocate research, 
training, information, and genetic resources to deliver maximum returns 
in new technology for small-scale rice farmers. 
Forty-one rice breeders were interviewed at 28 agricultural 
experiment stations and universities in 10 Asian countries: Bangladesh, 
India, Indonesia, Iran, Korea, Nepal, Pakistan, Philippines, Sri Lanka, 
and Thailand. Background data were collected on sociological and pro­
fessional factors such as higher Education, training, scientific 
publications, and information sources used by rice breeders. This project 
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was partially funded by a research grant from The Rockefeller Foundation 
and was conducted in collaboration with the Agricultural Education 
Department, Iowa State University, U.S.A. 
The mean age of 41 rice breeders at 28 research centers in 10 
Asian nations was about 42 years old. Fifty-three percent of the 
scientists came from agricultural backgrounds, of these, 95 percent 
came from families that owned their own land. Eighty-five percent of 
the breeders worked exclusively with rice. A mean percentage of 68 
percent of their professional work time was spent in research; 56 percent 
of the total was in breeding activities; and 15 percent in administrative 
work. Ninety-one percent of the scientists interviewed indicated 
remaining in rice breeding as one of two aspirations for what they would 
like to be doing in 10 years. 
Seventy-six percent of the breeders had traveled outside of their 
countries during the previous five years. Those who had traveled 
averaged about three trips each. Ninety percent of the most recent 
trips abroad were to IRRI. The purpose of 48 percent of the latest 
trips was to attend a professional conference, and 28 percent was for 
further education or training. 
Half of the breeders held Ph.D.'s; for 32 percent, the M.S. 
was the highest degree held; and for 19 percent, the engineer's, 
bachelor's, or diploma degrees. Although 91 percent of the total B.S. 
degrees were earned locally, 65 percent of the Ph.D.s were from highly 
developed nations. 
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Sixty-two percent of the breeders had participated in the IRRI 
nondegree training program. About 10 percent had received academic 
degrees at UPLB through the IRRI degree training program. 
When the breeders were asked the scientific publication in which 
they would most like to publish an article on their research, about 
half indicated journals in the highly developed nations. Thirty-eight 
of the breeders were found to have authored or coauthored 183 published 
scientific papers over the previous two yerss, an average of about five 
papers per scientist. Fifty-three percent of the articles appeared in 
national publications; 23 percent in institutional publications; 18 
percent in journals from highly developed nations; and six percent in 
international publications. The 38 breeders had prepared or helped 
prepare 106 papers for presentation to peer scientists at professional 
conferences over the tivo years; 68 percent were presented at national 
or local meetings; 26 percent at IRRI; and six percent in other Asian 
nations. The breeders also prepared 344 newspaper or magazine articles, 
radio broadcasts, extension publications, and teaching materials over 
the two years—an average of about nine each. 
Ninety-two percent of the total scientific literature read by the 
breeders was in English. The breeders rated the importance and percent­
age of use of 76 publications and personal information sources through 
a "Q-sort" test. The IRRI Annual Report received the highest mean 
ratings—6.46 on a scale where seven was the most important source of 
information, and the highest percentage of use (95 percent). Second 
most important was "local problem-area scientists such as agronomists. 
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entomologists, and pathologists," followed by "correspondence or 
consultation with IRRI outreach scientists"; Plant Breeding Abstracts; 
the IRRI Reporter; and the Indian Journal of Genetics and Plant 
Breeding. 
When the scientists rated the adequacy or inadequacy of resource 
factors in their breeding programs, "personal freedom" was found to be 
most adequate, followed by "availability of experimental land" and 
"availability and quality of field labor." Rated as least adequate 
were "opportunities for specialized training or education for the people 
who work under me," followed by "the availability of suited genetic 
materials" and "personal freedom." 
Among environmental/biological conditions, all breeders perceived 
disease and insect pests as one of four stresses that most seriously 
limit farmers' rice production. Next in importance were drought 
(82% of the regions), injurious soils, excessive monsoon cloudiness, 
floods, cold temperature, and deep water. Among specific pests, the 
rice stem borer was considered serious in about 60 percent of the regions; 
followed by bacterial blight; brown planthopper; blast; gall midge; 
tungro ; sheath blight; and grassy stunt. 
A comparison was made of farmers' rice-growing conditions; 
scientists' research efforts; and varieties released over the previous 
five years. About 43 percent of the farmers' fields were thought to be 
irrigated; about 60 percent of the research efforts went to irrigated 
rice; and 57 percent of the newest varieties were suited to irrigated 
conditions. For rainfed lowland rice, the mean percentages were; 40 
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percent of farmers' fields; 22 percent of scientists' efforts; and 32 
percent of newest varieties. 
Twenty-six research centers were growing 119 IRTF nursery sets— 
about 4.6 per station. 
Over a five-year period, 165 new varieties had been released for 
29 areas, or slightly more than one variety per year. Sixty-five 
percent of the new varieties were either progeny of IRRI rices or had 
been developed at IRRI. 
In 27 advanced yield trials, 4021 lines were being grown. Fifty-nine 
percent of the lines originated from local crosses and 41 percent were 
introduced from other stations. Sixty percent of the introduced lines 
came from crosses made at other research centers in the same countries; 
39 percent came from IRRI; and about one percent from other Asian nations. 
The breeders had selected 3791 advanced lines from 443 local crosses, 
an average of 8.6 lines per cross. 
Fifty-four percent of the breeders felt that IRRI should stop 
releasing varieties under the IR designation. 
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THE INTERNATIONAL RICE RESEARCH INSTITUTE 
Survey Questionnaire 
Name of Scientist 
Job Title 
Experiment Station/Institution 
Date Interviewed 
1. Country 
1 - Philippines 
2 - Thailand 
3 - Malaysia 
4 - Burma 
5 - Bangladesh 
6 - Nepal 
7 - India 
8 - Sri Lanka 
9 - Pakistan 
10 - Iran 
2. Age 
3. What is the highest academic degree that 
you hold? 
1 - high school 
2 - diploma 
3 - bachelors 
4 - engineer 
5 - masters 
6 - doctorate 
4. In what country did you receive your 
high school degree? 
Country 
1 - locally 
2 - other developing nation 
3 - developed nation 
5. In what country did you receive your 
bachelor's degree? 
Country 
1 - locally 
2 - other developing nation 
3 - d&veloped nation 
6. In what discipline did you receive your 
• bachel6r's:degree? 
Discipline 
1 - plant breeding/genetics 
Name of Scientist Card No. I 
Job Title Code No. 
Experiment Station/Institution 
Date Interviewed 1 2 
1. Country 
3 4 
1 - Philippines 
2 - Thailand 
3 - Malaysia 
4 - Burma 
5 - Bangladesh 
6 - Nepal 
7 - India 
8 - Sri Lanka 
9 - Pakistan 
10 - Iran 
2. Age 
5 6 
3. What is the highest academic degree that 
you hold? 
1 - high school 
2 - diploma 
3 - bachelors 
4 - engineer 
5 - masters 
6 - doctorate 
4. In what country did you receive your 
high school degree? 
Country 8 
1 - locally 
2 - other developing nation 
3 - developed nation 
5. In what country did you receive your 
bachelor's degree? 
Country ___________ 9 
1 - locally 
2 - other developing nation 
3 - developed nation 
6. In what discipline did you receive your 
bachelor'8'"degree? 
Discipline , , 10 
1 - plant breeding/genetics-:. 
2 - other scientific discipline 
3 - non-scientific discipline 
7. In what country did you receive your 
• — •• ••• «... ... •  •  l y  
masters degree? 
Country •  • .  • .  1  
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8. In what discipline did you receive your 
masters' degree? 
Discipline 
9. In what country did you receive your 
doctorate degree? 
Country __________ 
10. In what discipline did you receive your 
doctorate degree? 
Discipline __________ 
11. Have you participated in non-degree training 
courses related to rice? 
1 - yes 
2 - no 
12 
13 
14 
15 
12. If so, how many and where? 
1 - IRRI 
2 Elsewhere 
3 - both at IRRI and elsewhere 
No. 
Places 
16 
17 
Place Year Place Year 
13. How many years of professional experience 
in rice breeding programs have you had, 
excluding work related to your academic 
training? 
18 19 
14. What percentage of your total work time 
do you spend in; 
(1) Research: 
- laboratory/greenhôuse 
research 
- breeding work (crossing 
selecting, etc.) 
- research in farmers' 
field 
- research in other 
disciplines 
(2) Teaching/training 
20 21 22 
23 24 25 
26 27 28 
29 30 31 
j k V  #  t ^  M t  W  ^  ^  ^  V  m m  - —  j  w  ^  ^  —  
doctorate degree? 
Discipline ____________ 14 
11. Have you participated in non-degree training 
courses related to rice? 
1 - yes 
2 - no 
15 
12. If so, how many and where? No. 
16 
1 - IRRI 
2 -.' ElScwhefe Places 
3 - both at IRRI and elsewhere 17 
Place Year Place Year 
13. How many years of professional experience 
in rice breeding programs have you had, 
excluding work related to your academic 
training? 
14. What percentage of your total work time 
do you spend in: 
(1) Research: 
- laboratory/greenhbuse 
research 
- breeding work (crossing 
selecting, etc.) 
- research in farmers' 
field 
- research in other 
disciplines 
(2) Teaching/training 
(3) Extension work 
(4) Administrative work 
(5) Writing for publication 
(6) Other (Speci-fy)..._ 
18 19 
20 21 22 
23 24 25 
26 27 28 
29 30 31 
32 33 34 
35 36 37 
38 39 40 
41 42 43 
44 45 46 
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15. With what type of crop research program 
do you work now? ________ 
47 
I'»'work "only with rice 
2 - work with rice and other crops 
"3 - do not" work with rice 
16. When you weré growing up did your family 
receive more than half of its income from 
agricultural resources? 
48 
1 - yes 
2 - no 
17. If yes, what was the primary source of 
that agricultural income? 
1 - family owned land that was rented 
or share-cropped 
2 - family owned and cultivated 
agricultural land 
3 - family cultivated land that was 50 
rented or share-cropped from 
someone else 
4 - family members worked as agricultural 
laborers and workers 
5 - other (Specify): • 
18. Considering your present educational background, 
' work experience, and career interests, please 
indicate your first and second preferences for 
type of organization you would like to be 
working for TEN YEARS from now: . First 
51 
Organizational Preference: (check two) Second _______ 
52 
T (1) government research organization 
(2) company, business or industry 
(3) farming 
(4) government extension service 
(5) agricultural college or university 
(6) non-profit international research 
organization, .. 
(7) other (Specify) ... . . 
19. Considering your present educational background, 
work experience, and career interests, please 
indicate your first and second preferences for 
the type of work you would like to be doing 
TEN YEARS from now: First _______ 
53 
(1) plant breeding , 
(2) administrative position in Second _______ 
agriculture 54 
(3) teaching or training 
(4) fundamental or basic research 
J - ao not. WQJTK wjLCd riuc 
16. When you wèré growing up did your family 
receive more than half of its income from 
agricultural resources? 
1 - yes 
2 - no 
48 
17. If yes, what was the primary source of 
that agricultural income? 
1 - family owned land that was rented 
or share-cropped 
2 - family owned and cultivated 
agricultural land 
3 - family cultivated land that was 
rented or share-cropped from 
someone else 
4 - family members worked as agricultural 
laborers and workers 
5 - other (Specify); • . 
18. Considering your present educational background, 
' work experience, and career interests, please 
indicate your first and second preferences for 
type of organization you would like to be 
working for TEN YEARS from now: 
Organizational Preference: (check two) 
r' (1) government research organization 
(2) company, business or industry 
(3) farming 
(4) government extension service 
(5) agricultural college or university 
(6) non-profit international research 
organization. . 
(7) other (Specify) .. . . 
49 
50 
First 
Second 
51 
52 
19. Considering your present educational background, 
work experience, and career interests, please 
indicate your first and second preferences for 
the type of work you would like to be doing 
TEN YEARS from now: 
(1) plant breeding 
(2) administrative position in 
agriculture . 
(3) teaching or training 
(4) fundamental or basic research 
"; (5) extension/demonstration work on farm 
(6) agricultural research other than 
• ~ plant breeding 
(7) farming 
(8) applied or adaptive research (other 
than plant breeding) 
(9) other (Specify) . . 
First 
Second 
53 
54 
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20. What are the rice-growing conditions under 
which this station conducts rice research, 
in terms of percentages of total land area 
devoted to each? 
1 - irrigated paddy __________ _% 
55 56 57 
2 - rainfed paddy . % 
58 59 60 
3 - upland rice _________ _________ % 
61 62 63 
4 - deep water/floating rice . ., , .. ' ' • % 
64 65 66 
21. The following is a list of factors that Proceed to card 2 
may influence the work of scientists. 
Please indicate how you would rate the Respondent 
adequacy or inadequacy of each factor 
at this experiment station. 
12 
1 - very adequate 
2 - adequate 
3 - intermediate 
... — 4 - inadequate 
5 - very inadequate 
6 - don't know/no opinion 
-- availability and quality of labor 
— opportunities- for.specialized training 
or advanced education for the people 
who work under you ' 
-- scientific information resources, such 
as journals, books and contact with 
- — other scientists, to use in your 
breeding program 
— experimental land 
— opportunity to gain scientifc recognition 
-- transportation ' ' -
— opportunity to have breeding lines 
thoroughly tested under diverse pest 
and environmental.conditions 
-- availability and quality of trained 
technical help 
-- opportunities for specialized training 
- or advanced education 
--personal freedom to incorporate new 
kreedine materials.^techniques, and 
4 
5 
6 
7 
8 
9 
10 
3 - upland rice 
4 - deep water/floating rice 
21. The following is a list of factors that 
may influence the work of scientists. 
Please indicate how you would rate the 
adequacy or inadequacy of each factor 
at this experiment station. 
1 - very adequate 
2 - adequate 
3 - intermediate 
... 4 - inadequate 
5 - very inadequate 
6 - don't know/no opinion 
-- availability and quality of labor 
— opportunities- for specialized training 
or advanced education for the people 
who work under you • 
-- scientific information resources , such 
as journals, books and contact with 
— other scientists, to use in your 
breeding program 
— experimental land 
— opportunity to gain scientifc recognition 
-- transportation -
— opportunity to have breeding lines 
thoroughly tested under diverse pest 
and environmental, conditions 
— availability and quality of trained 
technical help 
-- opportunities for specialized training 
or advanced education 
--personal freedom to incorporate new 
breeding materials,'techniques, and 
ideas into the rice improvement program 
— financial support 
— opportunities for professional advancement 
-- equipment and tools to use in experiments 
and breeding wotk 
-- availability-af-genet-ic -materials with 
specific genetic characteristics 
— other (Specify) 
58 59 60 
61 62 63 
64 65 66 
Proceed to card 2 
Respondent 
1 2 
% 
10 
11 
12 
13 
14 
15 
16 
17 
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22. Please look at this list of factors and 
rank them in order of their importance 
to the success of your breeding program. 
Proceed to card 3 
Respondent 
1 
1 - availability and quality of labor 1st 
2 - opportunities for specialized training 
or advanced education for the people 
who work under you 2nd 
3 - scientific information resources, such as 
journals, books, and contact with other 
scientists 3rd 
4 - experimental land 
5 - opportunity to gain scientific recognition 
6 - transportation 
7 - opportunity tc have your breeding lines 
tested under diverse pest and environmental 
conditions 
4th 
8 - availability apd quality of trained 
technical help 
9 - opportunities for specialized training 
or advanced education 
10 - personal freedom to incorporate new breeding 
materials, techniques, and ideas into the 
rice improvement program. 
11 - financial support 
12 - opportunities for professional advancement 
13 - equipment and tools to use in experiments, 
and breeding work 
14 - availability of genetic materials with 
specific genetic characteristics 
15 - other (Specify) ' 
23. Please indicate, in the order of their importance, 
any scientists or administrators, other than 
yourself, that influence the work you do in your 
breeding programs? 
1 
1 - availability and quality of labor 1st 
2 - opportunities for specialized training 
or advanced education for the people 
who work under you 2nd 
3 - scientific information resources, such as 
journals, books, and contact with other 
scientists 3rd 
4 - experimental land 
5 - opportunity to gain scientific recognition 
6 - transportation 
7 - opportunity to have your breeding lines 
tested under diverse pest and environmental 
conditions 
8 - availability apd quality of trained 
technical help 
9 - opportunities for specialized training 
or advanced education 
4th 
10 - personal freedom to incorporate new breeding 
materials, techniques, and ideas into the 
rice improvement program. 
11 - financial support 
12 - opportunities for professional advancement 
13 - equipment and tools to use in experiments, 
and breeding work 
14 - availability of genetic materials with 
specific genetic characteristics 
15 - other (Specify) 
23. Please indicate, in the order of their importance, 
any scientists or administrators, other than 
yourself, that influence the work you do in your 
breeding programs? 
(1) problem area scientists in this 
country 
(2) administrator at this station 
(3) fellow plant breeders in this country 
(4) foreign or expatriate scientists or 
agencies in this country 
(Specify) 
(5) scientists at international agricultural 
. research center '• 
(6) administrator at higher level 
(7) other (Specify^ .• 's i • " ! 
1st 
2nd 
3rd 
148 
24. Have you travelled outside your country 
in a professional capacity since 1970? _____ 
10 
1 - yes 
2 - no 
•25. If "yes',* how many times? _______ 
- 11 12 
26. For what purpose did you go abroad on your 
last trip? 
13 
1 - Professional conference 
2 - Education or training 
3 - To acquire new genetic materials 
• 4 - To initiate or join cooperative 
work 
5 - To confer with professional colleagues 
in other countries 
6 - Other (Specify) 
27. For what purpose did you go abroad on the trip 
before the last one? 
14 
28. How were you selected to go abroad on your last 
official trip? 
15 
1 - selected by administrator in your 
program 
2 - direct invitation from professional 
conference 
3 - direct invitation from international 
research center 
4 - personal time and expense 
5 - other (Specify) 
29. Please indicate the languages in which you 
regularly read scientific literature related 
to rice and the percentage of your total 
scientific information seeking in.caih'tanguage. 
1 - National language Language Percent of reading 
2 - English 
3 - Japanese 16 17 18 19 
4 - French 
5 - Chinese 20 21 22 23 
6 - Spanish 
7 - Arabic 24 25 26 27 
8 - Other 
28 29 30 31 
30. Please indicate the number of scientific articles 
or papers written for scientific audiences that 
you have published, or had accepted for publication 
• in scientific journals and books over the past 
two years in this "ountry. in other Asian '"ountiries, 
and in highly developed nations. 
— numbfer published in institutional 
It 12 
26. For what purpose did you go abroad on your 
last trip? 
13 
1 - Professional conference 
2 - Education or training 
3 - To acquire new genetic materials 
• 4 - To initiate or join cooperative 
work 
5 - To confer with professional colleagues 
in other countries 
6 - Other (Specify) •• 
27. For what purpose did you go abroad on the trip 
before the last one? 
14 
28. How were you selected to go abroad on your last 
official trip? 
15 
1 - selected by administrator in your 
program 
2 - direct invitation from professional 
conference 
3 - direct invitation from international 
research center 
4 - personal time and expense 
5 - other (Specify) 
29. Please indicate the languages in which you 
regularly read scientific literature related 
to rice and the percentage of your total 
scientific information seeking in.eath'&anguage. 
1 - National language Language Percent of reading 
2 - English ' 
3 - Japanese 16 17 18 19 
4 - French 
5 - Chinese 20 21 22 23 
6 - Spanish 
7 - Arabic . 24 25 26 27 
8 - Other 
28 29 30 31 
30. Please indicate the number of scientific articles 
or papers written for scientific audiences that 
you have published, or had accepted for publication 
• in scientific journals and books over the past 
two years in this ountry, in other Asian countries, 
and in highly developed nations. 
— number published in institutional 
publications 32 33 
- number published in national 
publications 34 35 
- numbeir published in publications 
37 in other Asian countries 36 
- number published in publications 
39 in highly developed countries 38 
- other (Specify) 
40 41 
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31. Please indicate the number of scientific 
papers you have prepared and-presented 
to other scientists at conferences and 
-"-professional meetings over the past two 
years in this country, in other Asian 
countries, and in highly developed 
nations, and at international agricultural 
research centers. 
-- number presented in national 
meetings 42 43 
- number presented at meetings in 
other Asian countries - 44 45 
- number presented at meetings in 
highly developed nations 46 47 
- number presented at international 
agricultural research centers 48 49 
- other (specify) 
50 5' 
32. Please indicate the number of technical Proceed to Card 4 
reports, extension bulletins, teaching/ 
training materials, and other materials Respondent 
that you have prepared or helped prepare 
over the past two years. J; 
1 2 
- number of publications (for use 
by extension agents or farmers) 3 4 
- number of teaching/training 
materials (for use by students, 5 6 
technicians) 
- other (specify) 7 8 
9 10 
33. How many, if any, articles or programs 
have you prepared or helped prepare, that 
have been printed or broadcast in news 
media concerning rice improvement or 
production over the past two years? _____ 
34. If you could publish an article about 
your research in any scientific journal in 
the world, what would be your first choice? 
Choice: 
1 
1 - developed nations 
• f 7"—2''-"Other Asian nations 
3 - local (this country) 
• 4 - other (specify) " 
-- number presented in national 
meetings 42 43 
- number presented at meetings in 
other Asian countries - 44 45 
- number presented at meetings in 
highly developed nations 46 47 
- number presented at international 
agricultural research centers 48 49 
- other (specify) 
50 5' 
32. Please Indicate the number of technical Proceed to Card 4 
reports, extension bulletins, teaching/ 
training materials, and other materials Respondent 
that you have prepared or helped prepare 
over the past two years. 
1 2 
- number of publications (for use 
by extension agents or farmers) 3 4 
- number of teaching/training 
materials (for use by students, 5 6 
technicians) 
- other (specify) 7 8 
9 10 
33. How many, if any, articles or programs 
have you prepared or helped prepare, that 
have been printed or broadcast in news 
media concerning rice improvement or 
production over the past two years? _____ 
~ - - —: - • • — . 22 
34. If you could publish an article about 
your research in any scientific journal in 
the world, what would be your first choice? 
Choice: 
.... ...... 13 
1 - developed nations 
-  V 7 • 2 '-"Other Asian nations 
3 - local (this country) 
4 - other (specify) " 
35. Why did you select this journal? 
150 
36. How would you rate the quantity 
(amount) of scientific literature 
available to you? 
14 
1 - very adequate 
2 - adequate 
3 - intermediate 
4 - inadequate 
5 - very inadequate 
37r How-would you rate the quality of the 
scientific information available to 
- - • you,-in-terms of applicability relevance 
to your situation and usefulness in 
your work? _____ 
15 
• 1 - very adequate 
2 - adequate 
3 - intermediate 
4 - inadequate 
5 - very inadequate 
ADMINISTER Q-SORT AT THIS POINT. 
38. How would you classify the scopeof 
this station's responsibilities? 
16 
1 - national 
2 - regional 
3 - state 
4 - district 
5 - other (specify) 
39. What is the total rice area, in 
hectares, that this experiment 
station serves? 
ha 
17 18 19 20 21 22 23 24 
40. What are the rice-growing conditions 
of the area that this station 
serves? 
1 - irrigated paddy % 
25 26 27 
2 - rainfed paddy 7. 
28 29 30 
3 - upland rice % 
• 31 32 33 
4 - deep water/floating rice % 
34 35 36 
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41. Please rar.k from 1 to 4 in order of 
their importance, the biological or 
environmental factors that most 
limit rice production in the region 
serves by this experiment station. 
1 - diseases and insects 
2 - drought 1st _____ 
3 - deep water 37 
4 - floods 2nd _______ 
5 - cold temperature 38 
6 - hot temperature 3rd 
7 - injurious soils (salinity, 39 
alkalinity, zinc deficiency, 4th 
etc.) 40 
8 - excessive monsoon cloudiness 5th 
9 - other (specify) ______________ 41 
42. Please rank, from 1 to 4 in order 
of their importance, the major pest 
problems that limit yields in the 
area served by this experiment 
station. 
1 - green leafhoppers 
2 - brown planthoppers 1st _____ 
—3 —stem borers . . 42 
4 ~ gall midge 2nd 
• 5 - other insects (specify) __________ 43 
6 - tungro disease 3rd 
7 - bacterial-blight disease 44 
8 - grassy stunt virus disease 4th _______ 
9 — blast disease 45 
10 - other diseases (specify) ________ 
43. What is the name of the latest " Proceed to Card 5 
variety released by this experiment 
station/research center, its parents, Respondent 
and its most important genetic 
s trengths and weaknesses ? ______ 
1 2 
Latest Cress Code Genetic Code Genetic Code 
Variety Strength Weakness 
X 
3 - 4 -5 - 6 7 24 25 
8 9 26 27 
10 11 28 29 
12 13 30 31 
16. IS . "i-y. 99 
3 - deep water 37 
4 - floods 2nd " 
5 - cold temperature 38 
6 - hot temperature 3rd _____ 
7 - injurious soils (salinity, 39 
alkalinity, zinc deficiency, 4th 
etc.) 40 
8 - excessive monsoon cloudiness 5th 
9 - other (specify) 41 
42. Pléase rank, from 1 to 4 in order 
, of their importance, the major pest 
problems that limit yields in the 
area served by this experiment 
station. 
1 - green leafhoppers 
2 - brown planthoppers 
... ... —-3 •••"Stem borers* 
4 - gall midge 
5 - other insects (specify) 
6 - tungro disease 
7 - bacterial-blight disease 
8 - grassy stunt virus disease 
9 - blast disease 
10 - other diseases (specify) 
1st 
2nd 
3rd 
4 th 
42 
43 
44 
45 
43. What is the name of the latest 
variety released by this experiment 
station/research center, its parents, 
and its most important genetic 
strengths and weaknesses? 
Latest Czcas Code Genetic 
Variety Strength 
Code 
- Proceed to Card 5 
Respondent 
1 
Genetic 
Weakness 
Code 
3 6 7 
T" T" 
"ÏÔ" TT 
U U 
14 ~Î5 
TÏ6 Tf. 
"U "isT 
"20 IT 
~22 "23 
24 25 
"28" ~W 
"3Ô~ IT 
' ;/.32j "33" 
- . 'i- 34.1. 35 
37 
38 39 
~ "4r 
44. What are the three most widely Proceed to Card 5 
grown rice varieties grown by 
farmers in the regions served- - Respondent 
by this experiment station/ 
research center, and what are ^ 
their most important genetic 1 2 
strengths and weaknesses? 
1 - local improved 
2 - locally developed improved variety 
3 - unimproved variety from other 
country 
4 - improved variety from other 
country 
5 - IRRI variety 
6 - IRRI breeding line named 
locally as variety 
Variety Origin Code Cross Code Strengths 
of this 
Variety 
(in order 
of impor­
tance) 
Code Weaknesses 
of this 
Variety (in 
order of 
importance) 
Code 
widely 3 4 5 6 77 8 15 16 
grown — 
'• ... 9 10 17 18 
11 12 19 20 
U ~Ï4 21 "22 
23 24 25 26 27 28 . 35 36 
29 30 37 38 
31 32 39 40 
3rd 
widely 
grown 
51 52 59 60 
53 54 61 62 
2nd 
widely ' 
grown 
33 34 41 42 
_____ ____ X ______________ 
43 44 45 46 47 48 55 56 
49 50 57 58 
45. Have you sent local varieties or Proceed to Card 6 
1 - iocai iraprovea 
2 - locally developed improved variety 
3 - unimproved variety from other 
country 
4 - improved variety from other 
country 
5 - IRRI variety 
6 - IRRI breeding line named 
locally as variety 
Variety Origin Code Cross Code Strengths 
of this 
Variety 
(in order 
of impor­
tance) 
Code Weaknesses 
of this 
Variety (in 
order of 
importance) 
Mos t 
widely 
grown . 
X 
4 5 77 8 
T~ "ÏÔ 
IT U 
TJ ~ 
2nd 
widely 
grown 
23 24 25 26 27 28 
1? "30 " 
IT "32 ~ 
"33 "34 "" 
3rd 
widely 
grown 
43 44 45 46 47 48 
"49 ÏÔ" 
IT ~ 
"53 ~54 
45. Have you sent local varieties or 
locally developed breeding lines to 
scientists, extension agencies 
farmers, or genetic collections 
outside the area that this 
experiment station servfes over 
the past 5 years? 
1 -yes 
2 -no 
3 -don't know 
Proceed to Card 6 
Respondent 
1 
153 
46. If "yes," please fill in below: 
Number (approx.) 
47. Receiver 
1 - scientists or genetic 
collections within 
country 
2- scientists or genetic 
collections in other 
country 
3 - international -agricultural 
research institute 
4 - other (specify) 
48. On what types of breeding systems 
do you rely at this station? 
1 - backcross 1st 
2 - pedigree 10 
3 - mutation (chemical/radiation/natural) 2nd _____ 
4 - bulk ' 11 
5 - combination 3rd 
6 - other (specify) ___________________ 12 
, 4th 
13 
49. How many breeding lines are presently 
• being evaluated for varietal potential 
in your advanced yield trials at this 
station? ______ _______ _______ 
14 15 . 16 17 
- 50. What percentage of the breeding Lines Proceed to Card 7 
presently being evaluated for varietal 
potential in your advanced yield trials Respondent 
were developed at this station and 
what percentage were developed . _________ 
elsewhere? 1^2 
Developed locally 
5^ 
Developed elsewhere 
" " ' •" % 
6 7 8 
51• Froitt how many crosses did the locally 
developed breeding lines originate? 
9 10 11 
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52. Of the breeding lines that were 
developed outside of this station, 
what percent originated at: 
-- other experiment station or % 
program within this country 12 13 14 
— other country % 
15 16 17 
-- international agricultural % 
research center 18 19 20 
-- other (specify) . % 
21 22 23 
53. Are the segregating materials developed 
at this station (F^ through Fg) grown 
with pesticide protection, or are 
they grown without pesticide protection? 
24 
1 - protected 
2 - unprotected 
3 - both protected and unprotected 
54. How many farmer varieties have been 
released as a result, or partly as 
a result, of tests conducted by this 
station over the past 5 years? 
25 26 
- How many, if any, of the varieties 
released had an IRRI variety or 
breeding line as a parent? 27 28 
- How many; if any, of the varieties 
released were IRRI varieties or 29 30 
breeding lines? 
32 
55, Of the above varieties released 
by or through this station over 
the past 5 years, how many are 
suited to the following environmental 
conditions? 
irrigated 
33 34 
rainfed paddy 
35 36 
upland 
• . 37 38 
deep water/floods 
-- other experiment station or % 
program within this country 12 13 14 
- other country 
15 16 17 
- international agricultural 
research center 18 19 20 
- other (specify) 
21 22 23 
53. Are the segregating materials developed 
at this station (F^ through Fg) grown 
with pesticide protection, or are 
they grown without pesticide protection? 
24 
1 - protected 
2 - unprotected 
3 - both protected and unprotected 
54. How many farmer varieties have been 
released as a result, or partly as 
a result, of tests conducted by this 
station over the past 5 years? 
25 26 
How many, if any, of the varieties 
released had an IRRI variety or 
breeding line as a parent? 27 28 
How many, if any, of the varieties 
released were IRRI varieties or 29 30 
breeding lines? 
31 32 
55. Of the above varieties released 
by or through this station over 
the past 5 years, how many are 
suited to the following environmental 
conditions? 
i • ' 
irrigated 
33 
rainfed paddy 
35 
upland 
• ,  • .  37 
deep water/floods 
39 
soil problems 
41 
other (specify) 
43 
34 
36 
38 
40 
42 
44 
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56. Is this station participating in 
any international rice testing 
programs ? ^ 
45 
1 - yes 
2 - no 
57. If "yes,'" what "are the nurseries? 
1 •- International"Rice"ViiXa Wsery--
early maturing (IRYN-Early) 
2 - International Rice Yield Nursery--
medium maturing (IRYN-Medium) 47 
3 Tnternational Upland Rice Yield 
Nursery (lURYN) 
4 - International Rice Observational 48 
Nursery (IRON) 
5 - International Upland Rice 
Observational Nursery (lURON) 49 
6 --International Rice" Blast Nursery 
7 - International Rice Sheath Blight 
Nursery 50 
8 - International Rice Tungro Nursery 
. . . .  ^  ^ . . . . . . .  •  t .  '  
9 - International Rice Brown 
Planthopper Nursery 51 
10' - International Rice Gall Midge 
Nursery 
-11 - International Rice Salinity "sT 
Tolerance Observational Nursery 
12 - International Rice Cold 
Tolerance Nursery 53 
13-- Other nurseries (specify) -
58. In order to maximize rice production 
in your"region, do you th ink that 
IRRI should continue its present 
policy of naming varieties'~'or do 
you think that IRRI should only 
••• •  .  - m « ' " é ,  .. .» « ^  
send advanced generation materials 
for evaluation and naming by the 
national programs? 
55 
1 - continue to name varieties 
2 - only send advanced materials 
to national programs 
3 - no opinion 
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59. In what ways do you feel IRRI could change its approach or programs 
• to better serve the national rice improvement programs? 
60. Is there anything that we haven't discussed in this interview 
that you'd like to add to or comment on? 
157 
QUESTIONNAIRE GENETIC DATA CODE SHEET 
1. 
2 .  
Respondent 
Variety/line 
(name)r number) 3 
1 = local unimproved 
2 = locally developed improved variety/line 
3 = unimproved variety from other country 
4 = improved variety/line from other country 
3. Frequency of use (do not fill) 
(name or number) 40 
5 =. IRRI variety 
5 = IRRI breeding line named locally as variety 
7 = IRRI breeding line 
8 = other (specify) 
% 
4 5 
4. From where did you acquire the seeds of this variety/line? 
T~ 
41 42 
-TfT 
1 = local collection 
2 = local farmers 
3 = developed at this station 
4 = developed at other station in this country 
5 = sent in trials 
6 = requested from IRRI 
7 = other (specify) 
5. If the variety/line was acquired from IRRI, please specify the source: 
-w 
1 = from germ plasm bank 
2 = from plant breeders 
3 = from problem-area scientist (specify 
(discipline) 
Genetic characteristics for which used: 
4 = from international nursery (specify nursery) 
5 = other (specify) 
1st 1st 
~3r 8 9 45 
2nd 2nd 
10 11 47 48 
3rd 3rd 
12 13 49 50 
4th 4th 
14 15 51 52 
5th 5th 
16 17 53 54 
1 = semi dwarf plant type 13 = grassy stunt virus disease resistance 
2 = other plant type 14 = tungro resistance 
3 = high tillering capacity 15 = blast resistance 
4 = seedling vigor 16 = bacterial blight resistance 
5 = high yield potential 17 = other disease resistance 
6 = growth duration 18 = drought tolerance 
7 = grain type or quality 19 = tolerance to injurious soils 
8 = brown planthopper resistance 20 = tolerance to deep water 
9 = green leafhopper resistance 21 = cold tolerance 
10 = stem borer resistance 22 = heat tolerance 
11 = gall midge resistance 23 = protein level 
12 = other insect resistance (specify) 24 = other (specify) 
7. In what year did you first hear of this variety/line? 
18 19 
8. Thru what information source did you first hear of this variety/line? 
(Fill in) "20 ZT 
9. Did you seek more information about this source? 
1 = yes 2 = no 
55 
Fill in) 
56 
58 
IT 
10. 
1 
If so, where? 
[Fill in) ! (Fill in) 23 
i. What year did you first begin to use this variety/line in your crossing program?. 
"55" 
60 
4. I rom Where did you acquire the seeds of this vanety/line? 
IT 
1 = local collection 
2 = local farmers 
3 = developed at this station 
4 = developed at other station in this country 
5 = sent in trials 
6 = requested from IRRI 
7 = other (specify) 
5. If the variety/line was acquired from IRRI, please specify the source: 
~W 
1 = from germ plasm bank 
2 = from plant breeders 
3 = from problem-area scientist (specify 
(disciplinp) 
6. Genetic characteristics for which used: 
4 = from international nursery (specify nursery) 
5 = other (specify) 
1st 1st 
8 9 45 46 
2nd 2nd 
10 11 47 48 
3rd 3rd 
12 13 49 50 
4th 4th 
14 15 51 52 
5th 5th 
16 17 53 54 
1 = semi dwarf plant type 13 = grassy stunt virus disease resistance 
2 = other plant type 14 = tungro resistance 
3 = high tillering capacity 15 = blast resistance 
4 = seedling vigor 16 = bacterial blight resistance 
5 = high yield potential 17 = other disease resistance 
5 = growth duration 18 = drought tolerance 
7 = grain type or quality 19 = tolerance to injurious soils 
8 = brown planthopper resistance 20 = tolerance to deep water 
9 = green leafhopper resistance 21 = cold tolerance 
10 = stem borer resistance 22 = heat tolerance 
11 = gall midge resistance 23 = protein level 
12 = other insect resistance (specify) 24 = other (specify) 
7. In what year did you first hear of this variety/line? 
10. 
" i 
1. 
18 19 
Thru what information source did you first hear of this variety/line? 
(Fill in) ~2ÏÏ~ IT 
Did you seek more information about this source? 
1 = yes 2 = no 
TF" 
If so, where? 
(Fill in) 
55 56 
TT 58 
(Fill in) 23 (Fill in) 
What year did you first begin to use this variety/line in your crossing program?. 
~24" T5~ 
What are the parents of this variety/line? 
X 
~5r 
60 
(Fill in if known) 26 *"27 (Fill in if known) 
"er ~6r 
1 = local unimproved 
2 = locally developed improved variety/line 
3 = unimproved variety from other country 
4 = improved variety/line from other country 
5 = IRRI variety 
6 = IRRI breeding line named locally as variety 
7 = IRRI breeding line 
8 = other (specify) 
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Features read first: 
Like most: 
Like least: 
Changes: 
Features read first: 
Like most: 
Like least: 
Changes: 
Features read first: 
Like most: 
Like least: 
Changes: 
Features read first: 
Like most: 
Like least: 
Changes: 
Features read first:. 
Like most; 
Like least; 
Changes 
Features read first:. 
Like most: 
Like least: 
Changes 
Features read first: 
Like most; 
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Changes: 
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4. Changes: 
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2. Like most: 
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4. Changes: 
1. Features read first:. 
2. Like most: 
3. Like least: 
4. Changes: 
1. Features read first;. 
2. Like most: 
3. Like least: 
4. Changes 
1. Features read first:. 
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4. Changes 
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INFORMATION SOURCES DATA SHEET 
D 
1 2 
7 8 11 12 15 16 19 20 23 24 27 28 31 32 35 36 39 40 43 44 47 48 51 52 55 56 59 60 3 4 
9 13 17 21 25 29 33 37 41 45 49 53 57 61 5 
10 14 18 22 26 30 34 38 42 46 50 54 58 62 6 
D E F 
1 2 
h-' U> VO 
11 12 15 16 19 20 23 24 27 28 31 32 35 36 39 40 43 44 47 48 51 52 55 56 59 60 3 4 7 8 
13 ~Î7~ 21 25 29 33 37 41 "W 49 53 ~5r 61 •~5~ "T" 
14 18 22 26 30 34 38 42 46 "sô" 54 58 62 6 Tô" 
15 16 
17 
18 
INFORMATION SOURCES DATA SHEET 
D 
Respondent 
1 2 
Information 
source 
Rating 
S 4 7 8 11 12 15 16 19 20 23 24 27 28 31 32 35 36 39 40 43 44 47 48 51 
S 9 13 17 21 25 29 33 37 41 45 49 
published 6 10 14 18 22 26 30 34 38 42 46 50 
D E 
Respondent 
biformatlon 
source 
7 8 11 12 15 16 19 20 23 24 27 28 31 32 35 36 39 40 43 44 47 48 51 52 55 
Rating 
9 13 17 21 25 29 33 37 41 45 49 53 
Place 
published 
10 14 18 22 26 30 34 38 42 46 50 54 
G 
Respondent 
• 
Mormation 
source 
11 12 15 16 
Rating 
13 17 
Place 
published 14 13 
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Code for information Sources 
1 = Agricultural Research Journal of Kerala 
2 = Agricultural Situation in India 
3 = Agronomy Journal 
4 = Alexandria Journal of Agricultural 
Research 
5 = Andhra Agricultural Journal 
6 = Annals of the Phytopathological Society 
of Japan (Nihon Shokubutsu Byori 
Gakkai-Ho) 
7 = Applied Entomology and Zoology 
8 = ASST (Agricultural Science Society of 
Thailand) Newsletter 
9 = AUARA (Annamalai University of Agricul­
tural Research Annual) 
10 = Australian Journal of Agricultural 
Research 
11 = Botyu-Kagaku 
12 = Bulletin of Entomological Research 
13 = Bulletin of the Botanical Society of 
Bengal 
14 = Bulletin of the Entomological Society 
of America 
15 = Bulletin of the Entomological Society 
of Egypt Economic Series 
16 = Canadian Journal of Genetics and 
Cytology 
17 = Correspondence or consultation with 
IRRI outreach scientists 
18 = Correspondence or consultation with 
scientists at IRRI 
19 = Crop Science 
20 = Current Science 
21 = Environmental Entomology 
22 = Euphytica 
23 = FAQ Plant Protection Bulletin 
24 = Indian Journal of Agricultural Science 
39 = Journal of the Indian Botanical Society 
25 = Indian Journal of Genetics and Plant 
Breeding 
26 = Indian Journal of Heredity 
27 = Indian Journal of Microbiology 
28 = Indian Journal of Mycology and Plant 
Protection 
29 = Indian Journal of Plant Protection 
•i = Indian Phytopathology 
5 = International Rice Commission Newsletter 
37 = Journal of Taiwan Agricultural Research 
38 = Journal of the Bombay Natural History 
Society 
40 = JNKVV (Jawaharlal Nehru Krishi Vishwa 
Vidyalaya) Research Journal 
41 = Kalikasan the Philippine Journal of 
Biology 
42 = Kasetsart Journal 
43 = Korean Journal of Breeding 
44 = Korean Journal of Plant Protection 
45 = Madras Agricultural Journal 
46 = Malaysian Agricultural Journal 
47 = Mysore Journal of Agricultural Science 
48 = Oryza 
49 = Other Planet Breeders in this Country 
50 = Pakistan Journal of Scientific and 
• Industrial Research 
51 = PANS (Pest Articles and News Summaries) 
52 = Philippine Entomology 
53 = Philippine Phytopathology 
54 = P.K.V. (Punjabrao Krishi Vidyapeeth) 
Research Journal 
55 = Plant Breeding Abstracts 
56 = Plant Disease Reporter 
57 = Plant Foods for Human Nutrition 
58 = Plant Industry Digest 
59 = Problem-area Scientists (agronomists, 
entomologists, pathologists, etc.) in 
this country 
60 = Proceedings of the Crop Science Society 
of Japan 
61 = Proceedings of the Indian National 
Science Academy 
62 = Proceedings of the Kansai Plant 
Protection Society 
63 = Professional Conferences 
64 = Progressive Farming 
65 = Research Highlights (IRRI) 
66 = Researches on Population Ecology 
68 = Rice Journal 
67 = Rice Entomology Newsletter 
69 = Ricemill News 
70 = Rice Pathology Newsletter 
71 = SABRAO (Society for Advanced Breeding 
Research in Asia and Oceania) Newsletter 
4 = Aiexanana oournai or Agricultural 
Research 
5 = Andhra Agricultural Journal 
6 = Annals of the Phytopathological Society 
of Japan (Nihon Shokubutsu Byori 
Gakkai-Ho) 
7 = Applied Entomology and Zoology 
8 = ASST (Agricultural Science Society of 
Thailand) Newsletter 
9 = AUARA (Annamalai University of Agricul­
tural Research Annual) 
10 = Australian Journal of Agricultural 
Research 
11 = Botyu-Kagaku 
12 = Bulletin of Entomological Research 
13 = Bulletin of the Botanical Society of 
Bengal 
14 = Bulletin of the Entomological Society 
of America 
15 = Bulletin of the Entomological Society 
of Egypt Economic Series 
16 = Canadian Journal of Genetics and 
Cytology 
17 = Correspondence or consultation with 
IRRI outreach scientists 
18 = Correspondence or consultation with 
scientists at IRRI 
19 = Crop Science 
20 = Current Science 
21 = Environmental Entomology 
22 = Euphytica 
23 = FAO Plant Protection Bulletin 
24 = Indian Journal of Agricultural Science 
39 = Journal of the Indian Botanical Society 
25 = Indian Journal of Genetics and Plant 
Breeding 
26 = Indian Journal of Heredity 
27 = Indian Journal of Microbiology 
28 = Indian Journal of Mycology and Plant 
Protection 
29 = Indian Journal of Plant Protection 
•i = Indian Phytopathology 
= International Rice Commission Newsletter 
= IRRI Annual Report 
= IRRI Reporter 
= Japanese Journal of Breeding 
= JARQ (Japan Agricultural Research 
Quarterly) 
= Journal of Economic Entomology 
Vidyalaya) Research Journal 
41 = Kalikasan the Philippine Journal of 
Biology 
42 = Kasetsart Journal 
43 = Korean Journal of Breeding 
44 = Korean Journal of Plant Protection 
45 = Madras Agricultural Journal 
46 = Malaysian Agricultural Journal 
47 = Mysore Journal of Agricultural Science 
48 = Oryza 
49 = Other Plarvt Breeders in this Country 
50 = Pakistan Journal of Scientific and 
• Industrial Research 
51 = PANS (Pest Articles and News Summaries) 
52 = Philippine Entomology 
53 = Philippine Phytopathology 
54 = P.K.V. (Punjabrao Krishi Vidyapeeth) 
Research Journal 
55 = Plant Breeding Abstracts 
56 = Plant Disease Reporter 
57 = Plant Foods for Human Nutrition 
58 = Plant Industry Digest 
59 = Problem-area Scientists (agronomists, 
entomologists, pathologists, etc.) in 
this country 
60 = Proceedings of the Crop Science Society 
of Japan 
61 = Proceedings of the Indian National 
Science Academy 
62 = Proceedings of the Kansai Plant 
Protection Society 
63 = Professional Conferences 
64 = Progressive Farming 
65 = Research Highlights (IRRI) 
66 = Researches on Population Ecology 
68 = Rice Journal 
67 = Rice Entomology Newsletter 
69 = Ricemill News 
70 = Rice Pathology Newsletter 
71 = SABRAO (Society for Advanced Breeding 
Research in Asia and Oceania) Newsletter 
72 = Science and Culture 
73 = Scientific Books 
74 = Thai Journal of Agricultural Science 
75 = Tropical Agriculture 
76 = Virology 
